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S. far, it looks as though Malthus was 
wrong. More accurately, we should say that his ex- 
pectations for mankind have not been realized. It is 
understandable that any thoughtful analysis based upon 
an early nineteenth century world view would extrap- 
olate consumption and resources to a disastrous im- 
balance. The fact that mid-twentieth century life is 
not shrouded in Malthusian gloom is one which is so 
obvious that its true significance is often overlooked. 

What Malthus did not see in his crystal ball was the 
inexhaustible resource, human ingenuity. He saw 
neither twentieth century science nor the technology 
based upon it. It is understandable that he could not 
imagine the natural resources which exploration has 
uncovered. Likewise, it would be unreasonable to ex- 
pect a vision of the materials, unknown then, which are 
now resources. We cannot, however, see the reason- 
ableness of a pessimism founded on the assumption that 
mankind has neither the brains nor the desire to apply 
them to solving the problems created by an advancing 
civilization. 

We need not elaborate for scientists the role science 
has played in producing a world which belies Malthus’ 
prophecy. Thoughtful reading of Dr. Libby’s paper in 
this issue will stimulate much reflection on this theme. 
What we would like to suggest is that there is a paral- 
lelism between the factors Malthus overlooked and 
those in the thinking of the prophets of doom who feel 
that science is leading civilization to self-destruction. 

Whether or not science and technology have created 
problems for modern: man or whether it is man himself 
who has created the problems is a topic for fruitful 
debaic. There are widely differing views and degrees 
of conviction. There are those who know little science 
(and history!). For them science is an inexorable 
mon-ier, a Frankenstein nourished only by man’s re- 
lingv'shed ethical principles, who ultimately will 
emerze the tragic conquerer of civilization. At the 
othe) extreme are those whose worship of science casts 
it in ‘he role of an automatic god of progress. Some- 
Wher in between is a realistic view which sees science 
as a human activity. In common with all human 
acti\ity, the benefits it produces are accompanied by 
complications and the posing of choices. 


Nuclear energy is a prime example. No scientist 
in the classroom can allow his students to regard it as 
a Frankenstein, nor should they be allowed to ignore its 
complications for civilization. Fallout is a problem. 
The safe disposal of fission wastes is a problem. Pos- 
sible genetic damage to mankind is a problem. Neither 
science nor society has yet solved them. This is vastly 
different from saying that they are insoluble or that 
they are in a unique category. 

The attitude which must be combated vigorously is 
that which parallels the kind of pessimistic oversight 
inherent in the Malthusian view of man’s forcing future 
generations to live in a world of exhausted resources. 
Seldom are new problems solved by old methods. Least 
effective of all is the method of trying to halt progress. 
In fact, methods invented to deal with problems often 
enrich mankind far beyond expectations. 

We see one of the positive influences for world-wide 
cooperation to be just the very problem which our prog- 
ress in nuclear science has created. When nuclear re- 
actors become necessary as sources of power for an in- 
dustrial civilization, it is inconceivable that regulations 
for fission product disposal can be other than world- 
wide in application. The same is true of all problems of 
pollution created by the wanton disposal of industrial 
waste in air, water, or land. 

Not only does science pose the problem, it makes a 
contribution to the collective ethics by which mankind 
must deal with it. While it is true that the scientist 
must operate in the laboratory with a neutral ethic, and 
while his habits of mind are not uniquely scientific, 
there are essentials to his method of approach which 
can apply to larger problems. The scientists’ objec- 
tivity both in stating and attacking problems is sorely 
needed in world affairs. So is his typical requirement 
that communication be as complete as possible in terms 
with unequivocal meaning. Obviously, one of the most 
significant contributions is that emphasized by Niels 
Bohr’s remarks on the occasion of his acceptance of the 
Atoms for Peace award, “To meet this challenge, the 
road is indicated by that world-wide cooperation which 
has manifested itself through the ages in the develop- 
ment of science.” 
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Ll. view of the concurrent problems of 
increasing enrollments, inadequate teaching staffs, 
building space needs, and above all, the desire to 
improve the techniques and efficiency of teaching, a 
notable revival of interest in films and an expanding 
interest in television as media of instruction of chem- 
istry at all levels is evident. Films have long been 
recognized as potentially effective devices for instruc- 
tional purposes, but they have traditionally been 
relegated to a secondary position in chemical education 
because there has been a dearth of films suitable for 
other than supplementary effects. Recently, however, 
thanks to increasing knowledge of the factors that 
determine the effectiveness of film instruction! as well 
as the underwriting of a share of the costs by groups 
basically interested in the matter, there have been 
several noteworthy films designed especially for chemical 
education. 

At first, television was viewed primarily as a tool 
for entertainment and commercial exploitation. Here 
again, however, in spite of the high costs involved, 
the educational potential of this medium is being 
examined by means of subsidies and spurred by the 
realization that the teaching of larger enrollments 
may thus be effectively and efficiently achieved. Not 
only are parts of courses being taught by television, 
but efforts to teach complete chemistry courses are 
under way. A variety of approaches to the use of 
films and television in the instruction of chemistry 
have been made, and several of these approaches are 
discussed in this résumé. 


Films on Special Topics 


A survey of the availability of films and filmstrips 
suitable for supplemental training in chemistry reveals 


‘Instruction Film Research Reports, No. SDC 269-7-36, 
U.S. Navy. 
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a notable lack of films specifically designed for this 
purpose. The majority of films used in chemistry 
contribute only slightly to chemical education, and in 
some cases serious errors are evident. Furthermore, 
these films are usually made for multi-purpose use; 
consequently the technical information required for 
chemical education is omitted. 

Several sets of films especially designed for classroom 
use in the instruction of chemistry are presently 
available and should command the attention of chemical 
educators interested in supplementing their regular 
classroom work with well-designed visual aids in the 
form of color motion pictures. 

The first set of films deals with special topics suitable 
for presentation to both high school and general coilege 
chemistry levels. Films already available include 
“Combustion,” and “Chlorine—a Representative Halo- 
gen.” Two additional films will be available during 
the current year entitled “Water,” and “Oxidation- 
Reduction.” These are part of a continuing program 
sponsored by the Manufacturing Chemists’ Association 
which underwrites the cost of producing the (films. 
The content is first selected and organized by both 
industrial and teaching chemists; then story)voards 
are made, reviewed, and revised by experts skil ed in 
chemistry instruction, audio-visual work, admivistra- 
tion, and curriculum. The films are reviewe: and 
edited at critical stages during their product in 
order that they may be free of error and most ef! :ctive 
from the pedagogical standpoint. The princip: | fea- 
tures of these films include the lack of distracting back- 
grounds, the absence of musical background, a: d the 
notable lack of advertising or promotion: 0b- 
jectives. Each of these films runs about teen 
minutes, and they are distributed by Cla- room 
Film Distributors, Inc., 201 North Occidental | ‘oule- 
vard, Los Angeles 26, California, at a cost 0! $130 
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each. Each film is accompanied by a teacher’s guide 
wh ch provides equations for all the reactions depicted 
in ‘he film and supplies helps in the form of questions 
about the film which the teacher may adapt for his 
individual classroom situation. 

‘he second set of films, titled “Molecular Vibrations” 
anc ‘Reaction Kinetics,” is designed to bring these more 
ad. anced topics down to the level of courses in general 
chemistry and physical chemistry. The theory of 
abs lute reaction rates and the notion of an activated 
con:plex are depicted in the form of animated diagrams 
with the object of reducing the basic concepts to a 
non-mathematical level. The subject-matter content 
has been designed and developed by experts in the 
field, even to the extent of calculating the number of 
frames required to produce a particular sequence 
of animation. These films are also available from 
Classroom Film Distributors, Inc. 


Instruction of Part of the Laboratory Course 


At the University of Wisconsin, the instruction of 
certain aspects of quantitative analysis has been 
undertaken by means of films produced by kinescope, 
with the object of demonstrating for the student the 
use of the balance and elementary gravimetric and 
volumetric techniques. With this procedure, a good 
demonstration recorded on film may be shown over and 
over again without the time-consuming task of pre- 
paring and rehearsing the demonstration each time. 
The film also eliminates the waiting periods and time 
lapses encountered in digestion, decantation, filtration, 
and ignition. The correct outcome of a film demon- 
stration is always assured by proper editing. The use 
of three forty-five minute films on basic techniques of 
quantitative analysis is now considered a necessary 
part of the instructional procedure at the University of 
Wisconsin. 

The production of kinescope films is considerably 
more economical than the production of motion 
pictures with an optical camera. The economy 
arises from special shooting techniques and also from 
the fact that the kinescope method permits direct 
monitoring on television at the time that the action 
is being filmed. The effort of shooting, editing, and 
retaking is reduced to the point that a kinescope can 
be produced at one-half to one-fourth the cost of a 
comparable conventional motion picture. The kine- 
scope film records a lower quality image than the 
optical camera, although the quality is adequate for 
instructional purposes. These three kinescopes will 
shortly be available from the University of Wisconsin 
Television Laboratory at about $100 each. 

During the past three years at Purdue University, 
a study of audio-visual aids in connection with the 
labor:itory course in general chemistry has been made 
in order to find how such devices may be used effec- 
tivel:. In the experiment, students in general chem- 
istry viewed live telecasts and watched home-made 
films displayed by television, by slides, and by taped 
harrsion, in addition to reading detailed instructions 
provided in a laboratory manual. The live telecasts 
dealt with laboratory procedures and stressed safety 
Precutions while the films showed manipulative 
techniques at close range. The actual chemical 
experiments themselves were not demonstrated in any 


way. Each student was expected to work out the ex- 
periment on his own. Films dealing with the triple- 
beam balance, volumetric measurements, graphic 
representation of data, electro-chemistry, and elements 
of glass manipulation were prepared especially for this 
project. 

Comparing students in a control group to those 
who had access to the information derived from the 
audio-visual aids, the two groups performed almost 
identically on written laboratory examinations and on 
laboratory work involving unknowns. Student reac- 
tions were initially favorable, followed by a slight 
decline in interest throughout the semester until a 
slightly negative attitude prevailed. This change in 
attitude was attributed to the realization that viewing 
the audio-visual aids reduced the amount of available 
laboratory time in which the experiment could be 
performed. Most students, however, were in favor of 
continuing the use of these audio-visual aids in con- 
nection with their laboratory work. Ultimately, the 
entire class in general chemistry for engineering stu- 
dents was included in the pilot program. From the 
standpoint of economy, it was possible to operate a 
laboratory of seventy students with only one graduate 
assistant instead of the usual three. There was 
evidence of qualitative improvement in teaching 
because instruction was more uniform than under the 
conventional arrangement. Not only did students 
have a better opportunity to view the operational 
details at close range, but they received them at 
the hand of an experienced instructor who usually 
provided a better and clearer presentation of the 
material than did the graduate assistants. The lack 
of color, lack of third dimension, and the lack of 
opportunity to ask questions presented disadvantages. 
Also, the regular staff felt unduly burdened with the 
administrative details related to the use of audio- 
visual devices. The chief advantages of the audio- 
visual aids in the laboratory session include the economy 
in personnel and improvement in instruction. 


Replacement of the Conventional Laboratory by Film 


A two-year study at the University of Akron dealt 
with the instruction of the entire general chemistry 
laboratory by means of color films. Films were pre- 
pared which show conventional experiments performed 
by the instructor. These were then shown to the 
students in place of the students’ performing the 
experiments themselves. The material on these films, 
which average about 25 minutes in duration, provides 
the student with the data and information necessary 
to fulfill the laboratory report in the usual sense. 
The students were required to see the films twice in 
rapid succession. During the second showing, note- 
taking was encouraged. 

During the first part of the experiment, which 
involved students in the second semester of a year 
course, the effectiveness of the filmed laboratory ses- 
sion was gauged by comparing the performance of stu- 
dents who viewed the films to a control group of 
students who performed the experiments—in the 
conventional fashion. The group seeing the films 
scored slightly better on conventional tests than did 
students exposed to the actual laboratory experiences. 
The favorable results encouraged the extension of the 
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project to a full year’s course, for which thirty films 
were produced. In the full-year course, the students 
obtaining their laboratory experience vicariously by 
means of the films again earned better grades than the 
students who performed conventional experiments. 
The instructors participating in this project feel that 
where the acquisition of technique is not a major objec- 
tive, the film may replace the conventional laboratory 
experience. The University of Akron films are avail- 
able from Coronet Films in both color and black and 
white. The cost of each depends on the length of the 
film in question. 


A Complete Course in High School Chemistry on Film 


A series of films embodying a complete course in 
high school chemistry has been produced at the Uni- 
versity of Florida in the form of 160 thirty-minute 
films, about 135 of which should be used in sequence. 
The other 25 are such that they may be omitted or 
shown out of sequence, thus lending more flexibility to 
the course. In these films, every effort has been made 
to produce a high-quality finished product involving 
ample demonstrations, up-dating the material to 
strictly modern levels, with emphasis on chemical 
principles. The objective was a presentation of chem- 
istry which should qualify a student for entrance into 
the college course. 

These films may be used as a complete course in 
themselves with the instructional manuals provided 
for them, or they may be used as a supplementary 
teaching device to bring to the student an elaborate 
array of effective lecture demonstrations which other- 
wise would be unavailable to the typical high school 
student. Although the best use of the films would 
seem to be in direct classroom projection, they may 
also be used on television. The production of these 
films required almost a year and a half of the time 
of a group consisting of several high school and college 
instructors and a technical production crew. This is 
indeed considered to be a monumental contribution 
to the field of chemical education. These films are 
available from Encyclopedia Britannica Films at 


$27,000 per set in color and $14,000 in black aid 
white. 


A College Chemistry Course via Television 


In a project at Oregon State College concerning ‘he 
use of television for the two lectures in general che in- 
istry, the results of the first year’s study were succes: ‘ul 
enough to warrant the expansion of the experiment to .n- 
clude the complete course. Because of certain inher nt 
limitations in the television method, the laboratory : nd 
recitation phases of general chemistry were not ain.ed 
toward the same objectives as in the conventional 
setup. For example, very little emphasis can be given 
to developing “first hand” techniques. However, 
this study shows that the students perform equiilly 
well on conventional testing devices compared to those 
who take the course by conventional methods; in 


’ addition, it shows that the students are forced to 


depend more on themselves, thus developing an atti- 
tude of independence toward the study of the material 
itself. 

In this experiment, the course is originated in one 
institution, then broadcasted to regularly enrolled 
students at four different college campuses. Results 
show that it is economically and engineeringly feasible 
to conduct a course on this basis; that it is acceptable 
to the majority of the students taking the course; 
that it is effective insofar as standardized measurements 
of student achievement can determine; and that it 
is beginning to be viewed as a potentially acceptable 
means of instruction, not only by those instructors 
participating in the experiment but also by instructors 
closely associated with the areas concerned. A kine- 
scope recording of the course as it is being produced per- 
mits an exact repetition of the course. The objective 
of this phase of the experiment is to ascertain the prac- 
ticality of teaching the entire course by film. The 
effectiveness of this type of instruction will be examined 
by observing the performance of these students in 
subsequent advanced laboratory courses. Since only 
one copy of the kinescope film is being made for this 
project, copies of this filmed course are not available 
for distribution. 


Use of Television in the Public Schools 


‘ A report on the national workshop held at Chapel Hill, N. C., June 15-26, 1959, can be obtained 
free by writing to the Fund for the Advancement of Education, 477 Madison Avenue, New York 


22, N.Y 


The report summarizes the conclusions of over 150 teachers who have been involved for two 
years with the nationwide program of experimentation in the teaching of large classes under the 


sponsorship of the FAE and Ford Foundation. 


The program has one more year to go. However, 


valuable lessons have been learned and some findings have already emerged. Briefly they show 
that large classes can be taught successfully; special training is required by teachers; and most 
important, television offers almost unlimited opportunities to broaden the scope, depth, and 


breadth of the curriculum. 
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Jesse H. Day 
Ohio University 
Athens, Ohio 


The most effective teaching situation 
consists of one good teacher and one student in active 
two-way discussion; the most efficient situation consists 
of one good teacher and the largest possible number 
of students. Used in this way effective and efficient 
are not only not synonymous, they highlight the urgent 
problems posed by mushrooming enrollments. 


efficiency by presenting the best lecturer to the greatest 
number of students, and the same sort of solution is 
offered by movies. The element of effectiveness miss- 
ing from the formal lecture or its equivalent is, of 
course, the opportunity of the student to discuss, to 
ask questions; he may be lost through the main part 
of the presentation due to his failure to understand a 
previously-presented idea. Later quiz sections make up 
this deficiency only in part, since lapse of time ob- 
secures either the nature of the uncertainty or even the 
uncertainty itself, or the student may be embarrassed 
to ask in the presence of his peers. 

The teaching machine provides for still another ap- 
proach; individual tutorial instruction for each of an 
indefinitely large number of students. The novelty 
of this approach is that the effectiveness of instruction 
is improved in addition to the efficiency. The psycho- 
logical laws of learning are used to an extent not 
normally possible in the structure of the usual classroom 
situation. The student is continuously active, he has 
immediate confirmation of his correct conclusions 
(reinforcement), and he is never lost since he proceeds 
to new information only as the preliminary ideas are 
mastered. 

A battery of fairly complex teaching machines might 
cost as much as a modest television installation, but a 
simple device for presenting a sequential program 
can be made from a file folder, and a “scrambled-book”’ 
program from duplicated sheets stapled together. 


What Is a Teaching Machine? 


A teaching machine is a mechanical device designed 
to present a particular body of information to the stu- 
dent. The machine may be very simple or as complex 
as electronic engineering ingenuity and financial re- 
Sources can make it. Teaching machines differ from 
all oticr teaching devices and aids in that they require 
the active participation of the learner at every step. 
This s the whole point; the learner cannot go from 
step “ne to step two without active thought and re- 
Spons:. The teaching machine is a laboratory for 


Presenied before the Division of Chemical Education at the 
135th — of the American Chemical Society, Boston, Mass., 
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Education by television helps solve the problem of , 


Teaching Machi 
teaching macnines 


the learning process—a laboratory in which the essen- 
tial equipment is ideas, and the experiment is the ma- 
nipulation of those ideas. The best features of tutorial 
interchange are approached; student response, knowl- 
edge of results, constant interaction between the 
student and the simulated tutor. 

While there is an infinite variety of actual machines, 
they all function in the same general way.' The 
learner is first presented with some idea and asked to 
reach a conclusion about the idea. He may then 
construct his answer and compare it with other ma- 
chine information for correctness; or he may choose one 
of several answers presented by the machine. When 
the answer is chosen, the machine presents an oppor- 
tunity to discover whether the answer is correct or not; 
and in some types of machines not only that the 
answer is correct, but why it is correct, and if it is wrong, 
why it is wrong. The learner persists until he gets a 
right answer, and then the machine uses the new in- 
formation added to the original information to elicit a 
response to a new and more complex situation. 

In this fashion the student proceeds through the 
machine at his own rate and without supervision until 
he has completed the unit of material for which the 
machine was programmed. The machine should also 
make it impossible for the student to fudge by peeking 
ahead, and should provide a method for scoring. 

It is essential that-the topic to be taught be carefully 
organized in logical progression, each step building on 
and adding to the preceding knowledge. The steps 
must be small, so small that the student will succeed 
very often and fail only rarely. Not only does this 
render the student’s progress possible, it guarantees 
success. Typically the initial successes draw the 
student on to try the next step; interest and motivation 
are “built-in” by the student’s own activity. It is 
difficult to describe adequately the motivating effect, 
but typical experience shows that the problem is not 
to get the student to keep working, but conversely, to 
get him to stop! 


1 U.S. Patent 52,758, was issued February 20, 1866, to Haleyon 
Skinner for a mechanical device for teaching spelling. It con- 
sisted of a roll of pictures and a set of letter keys for spelling the 
name.of each object pictured. This is not a “teaching machine’’ 
in the sense used in this article, but it is a very early example of 
mechanization of a learning situation. 

A variety of teaching machines has been placed on the market 
since this paper was written. On view at the American Psycho- 
logical Association meeting this September were several models 
by Western Design and some by Rheem Mfg. Co. Among others 
expected to enter the field shortly are Specialty Products, Graphic 
Calculator, and Hamilton Associates. 

The only programs yet offered are by National Teaching Ma- 
chines in algebra, with other subjects to follow. 
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Figures 1 and 2. The machine shown is being used to teach part of a course in Natural Science at Harvard University, in an experiment conducted by 
Skinner, Holland, and colleagues. The machine program, which in this case consists of incomplete sentences, is printed radially on a paper disc. The disc 
is ted in the machine, which exposes one item at a time through the central slot. The student reads the incomplete sentence, then writes his response on 
a roll of paper through the slot at the right. Moving the lever upward rolls the answer up under a piece of plastic so it can be read but not changed, and 
at the same time the correct response is revealed in the upper right-hand corner of the program slot. If the student's answer is correct, the lever is moved to 
the right, which punches a hole in the answer paper and advances the program to the next item. A second time around, the machine stops only at the items 
missed the first time. The punch holes in the tape also give a method of rating the student perfor 


The Skinner Sequential Program 


It is a cardinal point of the program developed by 
Skinner that the student be required to construct his 
response; for example, to write out the correct word 
or phrase. Not only is a correct overt response 
elicited, but a pedagogical pitfall is avoided; a multiple 
choice question must present a number of plausible 
wrong responses, and Skinner believes it is a mistake 
to suggest a wrong answer to a student. The machine 
presently being used by Skinner is shown in Figures 1 
and 2. 

Chemical Abstracts teaches new employees the art of 
indexing by means of a sequential program, except 
that no machine at all is used. The consecutive items 
are typed on a deck of 3 X 5 cards. Experience with 
the program has been so favorable that plans are 
under way to teach at least five other subjects by the 
same method. The main advantage is that it is no 
longer necessary to spend a great deal of time with the 
learner. 

It is evident that the physical mechanics of pres- 
entation of a Skinner program require as a minimum 
only that (1) each program item appear separately, 
in proper order, (2) a place be provided for the student 
to record each answer, and (3) the correct response be 
available for immediate check. This minimal pres- 
entation can be made with a set of numbered cards, 
or even with a file folder which has two small areas cut 
out so that a program sheet can be inserted in the 
folder, each item read and answered, and the sheet 
pulled up to the next item. A simplified approach to 
an actual machine consists of a small box with a roller 
or platen enclosed at each end, with the question and 
answer openings cut in the top of the box; the program 
would then fit on a paper belt, over the rollers, to be 
advanced from item to item by turning a knob. 

Thus the Skinner program is adaptable to many 
methods of presentation. Though an actual machine 
is doubtless preferable, and perhaps necessary for use 
by a student body, the less mechanized methods are 
equally effective for the learner who is seriously bent 
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on learning a new field, especially if it is on-the-job 
training. 


The Multiple Choice Response 

Though it is true that the multiple choice response 
is guilty of suggesting wrong answers, it is likely that 
in some situations the fault is more than offset by other 
advantages, particularly if the skill being taught is 
not purely verbal. The advantages offered are worth 
consideration; when the student selects the right 
answer, the machine can not only tell him that he is 
right, but can recapitulate the correct train of reason- 
ing, providing confirmation and repetition. Tor a 
wrong answer, the machine can tell why the answer is 
wrong, repeat the relevant ideas, and give the student 
another chance. 

A particularly attractive multiple choice teaching 
machine is the ‘“‘scrambled book” (Figure 3) developed 
by Norman Crowder. After reading the first item, 
the student decides which of the multiple answers is 
correct; for each answer a page number is given. The 
appropriate page discusses the chosen answer, right 
or wrong, and then either poses a new problem incorpo- 
rating the learned material, or refers the student back 
for another try if the answer was wrong. The items 
and answers are deliberately not in the same order as 
the numbered pages, so that it is not possible simply to 
skim through the book, but rather one follows a se 
quence of pages dictated by his understanding. The 
scrambled book is attractive since it is a device that 
can be constructed by any teacher with aid of « dupli- 
cating machine and stapler. 

It is easy to envision more complex machins that 
might be made if a school system decided to m ike al 
investment of a few thousand dollars. The prograll 
might, for example, be 35-mm slides stacked in a col 
sole which would project each slide onto a » iewilg 
screen as selected by a button or set of buttons. Such 
a machine could store a much larger program, | \.nning 
into tens of thousands of items. 

It is desirable to have the teaching machi: coll 
pletely self contained, but the scope of machin: teach- 
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page 5 


The molarity of a solution is defined as the 
aumber of gram formula weights of solute in 
one liter of solution. 


What weight of NaOH is required to make two 
liters of 0.3 M solution? 
Page 17 
a. 40 X 03 
b. 40 X 0.3 X 2 Page 2 
c. 4 X Page 


page 17 


a. Your answer was “40 xX 
Molarity is the number of gfw in a liter of 
solution. 


But dividing 80 by 0.3 gives 266.6 g, which is 
more. Turn back to page 5 and try again. 


page 34 
b. Your answer was “40 xX 0.3 X 2.” You 
are correct. 

One of NaOH is 40 g, so you would need 
40 g of NaOH to make one liter of 1 M solution. 
To make two liters of 1 M solution you need 
twice as much NaOH, 80 g. Since 0.3 M is 
only 0.3 as concentrated as 1 M, you needed 
only 0.3 as much NaOH. 

You have now weighed out the right amount 
of NaOH. How much water are you going to 
use? 

a. Enough to dissolve the NaOH plus enough 

to make the volume of the solution 


exactly two liters. page 73 
b. Two liters. page 27 
c. 2000 g. page 8 


Figure 3. Part of a multiple-choice teaching machine program on con- 
centrations of solutions. Three points should be noted: (1) the correct 
answer page confirms the student's choice (reward), repeats relevant 
reasoning, and asks a new question building on the old; (2) wrong answer 
pages re-explain concept and provide for retrial; and (3) relatively 
informal and personal text. (Text by Mager.) 


ing can be greatly broadened by use of collateral ma- 
terials. For example, if part of the program is to 
teach use of reference materials or ability to interpret 
charts and tables of data, then the program questions 
may re(juire use of the chart, table, or other material. 

The machine program might also consist of questions 
or statements about a photograph, model, or diagram, 
as for example, electrie circuits, working machines, 
theorei ical models, and so on. 

The most desirable type of program for covering a 
Particular field of knowledge will thus depend on the 
kind of skill or ability to be taught. 


Some Teaching Machine Experiments 


Expriments with teaching machines are being carried 
out on a wide scale. Various branches of the armed 
service~ see in them a means for teaching many subjects 
faster and more thoroughly, industry looks for a means 


to teach specialized information needed for various 
jobs with less expenditure of time, money, and teaching 
talent, and schools are experimenting to develop 
programs for courses. Development of teaching ma- 
chine theory still lies in the hands of a few, notably 
Skinner and Holland of Harvard University and their 
colleagues. Mager, U. 8S. Army Air Defense Human 
Research unit, and Crowder of Western Design are 
prominent among the leaders in the development of 
machines and programs. 

The Department of Psychology at the University of 
Georgia has taught a semester of psychology by 
machine. The only real difficulty they had with 
these students was that so many of them got a grade of 
100 on the examinations that the school had been using 
over a period of years that they had to develop new and 
harder examinations. The poorest student got a 
mark of 84, and it was a rare student who scored this 
high in the conventional course. 

The armed services have found with teaching ma- 
chines that new recruits could be taught trouble 
shooting on a particular complex radar outfit in less than 
half the twelve weeks required by lecture and field 
work, with more effective results. 

An experimental course in German offered at Harvard 
trained students to a proficiency equivalent to that of 
the regular students who completed a regular full 
semester course. Average time of learning via the 
teaching machine was 47.5 hours, while students in 
the regular course spent 48 hours in class plus the time 
required to study and do the homework. The teacher’s 
time was cut from 48 hours of teaching plus n hours of 
preparation and grading to virtually nothing. 

Harvard is presently in the second year of teaching a 
substantial part of their Natural Sciences 114 course by 
machine. This is described in reference (2), but one 
noteworthy result is that in revising the program 
they are seeking to lessen the motivational effects of the 
machine program! Certainly this is the first time that 
sort of adjustment has been necessary with teaching 
materials. 

At Ohio University the author has presented a 
“scrambled book” program dealing with the kinetic 
theory of gases to two classes in general chemistry 
and one class in physical chemistry. Half of each 
class was given the book, without comment. After 
the usual mid-semester examination, in which those 
who received the book scored about 20 per cent higher 
(and with a fourth as many wrong ideas), the students 
were invited to comment anonymously. About half 
the students did write their reactions; most wanted 
more such material, particularly for the more trouble- 
some material; a fair number felt that such easy ma- 
terial was an “insult to their intelligence,” which is 
apparently a fairly common reaction since it has been 
reported in other teaching machine experiments. 

Notable among experiments in automated instruc- 
tion at several colleges are those at Hamilton College and 
at Earlham College. The Earlham project is a three- 
year experiment in programming in English, genetics, 
Russian, Spanish, and statistics, with further work 
in chemistry, music, and psychology. This program 
is supported by the Department of Health, Education 
and Welfare, and is under the direction of John Barlow. 
The Hamilton College program under John Blyth is 
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A solution consists of a dissolved substance, 
called the solute, and the substance in which 
the solute is dissolved is called the solvent. 
If sugar is dissolved in water, sugar is 
called 


Syrup is a solution of sugar in water. The 


Salt dissolves in water to form a—_____.. 
Sodium hydroxide dissolved in alcohol 
aoe a solution in which the alcohol is 
the 


Alcohol dissolves in water. If a small 
amount of alcohol is in a large amount of 
ware the dissolved solute is considered to 


If a little water is dissolved in a large amount 
of alcohol, it is best to call water the 
Air dissolved in benzene forms a 


Silver and gold melted together form a 
solution. en cooled to a solid, the 
metals do not separate. The solid is still 
a 


Figure 4. Part of a Skinner-type program introducing the ideas and 
vocabulary of solutions. Note progression from simple definition to more 
complex ideas, and repetition of both words and ideas. (Text by Day.) 


supported by the Fund for the Advancement of Educa- 
tion. It is in its second year and also covers several 
fields. 


A Number of Questions and Some Answers 


Several questions suggest themselves immediately: 
(1) when we speak of “‘small steps’ just how small 
do we mean, and is it not possible for them to be too 
small? (2) Can’t the student cheat by peeking ahead, 
unless the machine is elaborately ‘“‘student-proof,” 
and would not cheating spoil things? (3) Some stu- 
dents can easily take larger steps than others; is there 
not a possible provision for such individual dif- 
ferences? 

If the steps are too small, might the work not be 
unduly tedious for the bright student? It is true that 
a fairly common reaction to a small-step program is that 
the student feels it is too easy. Though this is a 
minority reaction, Homme and Glazer of the University 
of Pittsburgh have found that the smaller the steps 
in the program, the higher the scores made by the 
students when tested; even for those who complain 
about the too-easy steps. They find further that the 
class interest is directly proportional to the ratio of 
right to wrong answers. 

Theoretically the steps should be so small that the 
student never fails; in fact, no one has succeeded in 
writing such a program. That the student should 
succeed often and fail rarely seems certain, probably 
about 10 to 1, though the optimum ratio has not been 
determined. Occasional failure may provide challenge 
and spice, but as all teachers know from experience, 
frequent failure leads to discouragement and frustration, 
while many failures lead to complete loss of interest 
and a strong desire to avoid the failure situation. If 
a student feels he cannot avoid failure in a subject, 
he simply avoids the whole situation by not taking the 
subject, or by dropping out of school altogether. 

The range of student abilities can also be accommo- 
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dated by providing alternate paths through the mac hine 
program. If all students cover identical mate rial, 
then the statement that each student goes at his ow, 
pace merely means that they cover the same mat ria] 
in different times. For a machine teaching program 
to be entirely self-contained, the steps must be so small 
that the student never errs, or the machine aust 
provide correction for the mistakes made. 1 here 
are two ways which have been developed to provide 
different paths for students of differing abilities; Wy- 
coff at the University of Wisconsin uses a Skinner-type 
program, in which the student is presented only with 
every fourth item. When the student makes an error, 
the machine presents the intervening three steps which 
make the student able to succeed on the larger step, 
Thus the brightest student, capable of taking the 
biggest steps, covers the material in only one-fourth 
of the total program, while even the poor student 
could cover the material by covering every single step. 
The intermediate student takes the big steps where 
he can and is helped by the smaller steps when help 
is needed. Thus the total number of items and 
path followed would fit each student exactly. 

The multiple choice programs also can make further 
provision for individual differences in much the same 
fashion. When a student chooses a wrong answer, 
the machine cannot only re-explain, but direct him to 
an alternate sequence of simpler steps which will 
eventually return the student to the original problem, 
but more practiced in the steps needed for its correct 
solution. 

A point usually raised about machine programs is, 
“But won’t the student cheat by looking ahead or 
peeking where he knows the answer to be hidden?” 
Experimenters have had two relevant experiences in 
common; first, that cheating is directly proportional 
to the difficulty of the material; that is, cheating is to 
be expected only when the student finds himself 
unable to produce the answer honestly; and second, that 
since the student learns the correct answer by cheating, 
then cheating can legitmately be considered one way 
of learning. And if the student learns the material 
correctly, who cares how? In experiments where 
cheating was noted and recorded, there was 10 sig- 
nificant differences in the final achievement between 
cheaters and non-cheaters. 


Use or Misuse? 


It is possible to program an entire course in chemistry, 
but the immediate and most effective procedure will 
probably be the development of programs to cover some 
single coherent body of theory, such as the kinetic- 
molecular theory or the first law of thermodynamics. 
This should insure adequate learning of fundamental 
theory and at the same time impress the student with 
the importance and coherence of the topic by its 
being singled out for special treatment. 

It is also feasible to use collateral or reference 1 aterial 
with a machine program. For example, the (emical 
Abstracts indexing program requires reference to the 
index to one volume to obtain some answers. 

Programs must inevitably be written by the -ubject 
matter experts rather than the psychologis’ The 
teacher who writes a program in his subject w | early 
discover two things: the extraordinarily close :nalyss 
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of the logical structure of his material will invite 
re-ex: mination of many of his own ideas; and no matter 
how carefully written the program may be, student 
respoises will quickly reveal those items which are 
not crystal clear and need to be revised. Making a 
state nent for uncritical student acceptance is easy; 
it is . different matter entirely to outline the path so 
clear.’ that every student can follow it with complete 
sucee-s. Any really successful program will probably 
have been revised at least two or three times in the 
light of student responses. Those teachers who 
exper ment with programming are encouraged to 
follow through at least two such revisions before 
attempting to assess the success of the experiment. 

A word of caution is in order at this point. Not 
every mechanical gadget is a teaching machine, and 
many kinds of products will appear on the market 
shortly. Each should be investigated carefully. The 
most important item is the program itself, which should 
start from a well-defined point and proceed in logical, 
very small steps, each of which must call for a decision 
and action on the part of the student. Study guides, 
flash cards, outlines, self-testing machines, and the 
like, whether accompanied by mechanization or not, are 
not teaching machines. They differ in the essential point 
that they cover old, or learned, material, and the 
questions presented may be at random in that they do 
not have to adhere to a logical step-by-step sequence 
of material. 

That “no educational experiment has ever been 
known to fail’ is an old cliché. In a realistic assess- 


James B. Pierce! 
Case Institute of Technology 
Cleveland 6, Ohio 


A section of 25 freshmen was given a list 
of bond angles, covalent radii, and van der Waals radii 
for a number of simple structures. A sufficient number 
of foamed polystyrene spheres (1'/2 in. diameter) was 
provided for each student to build a model of one mole- 
cule or ion. The following suggestions were made: 
(1) for assembly of atoms use water-based glue or pipe 
cleaners; (2) for coloring agent use water color or enam- 
els formulated with aliphatic solvents; (3) use Ken- 
ney’s° method for reducing the spheres to the desired 
size. ‘he students were left to devise their own meth- 
ods for locating bond axes and “covalent faces.” 

A tc:al of 32 models was constructed as shown in the 
photog ‘aph. 

Aftc’ having built these models, the students were 
quite :ceptive to the ideas associated with electron 
pairine, orbital overlap, and hybrid bonding. Hybrid 
bonds vere explained as a natural result of the mutual 
repuls'.ns between the bonding orbitals. The concept 
of lon pair electrons* was introduced to explain bond 
angles n H,O, NHs, ete. With the first hand knowl- 


‘ Pre-ont address, Department of Chemistry, Lowell Techno- 
logical i ustitute, Lowell, Massachusetts. 
Ke vey, E., J. Cuem. Epuc., 35, 513 (1958). 
Carrmenn, E., AND Fow gs, G. W. A., ‘“Valency and Molec- 
ular Stricture,” Academic Press, Inc., New York, 1956, p. 169 


Molecular Models: 
A general chemistry exercise 


ment of the potential of any of the teaching methods, 
whether by teaching machine, television, movies, or 
other, the novelty of the situation is itself a potent 
source of motivation, as is the student’s knowledge 
that he is part of an experiment or something new. 
The real question, which only time can reveal, is how 
the students will react when the method is routine. 
We can expect that any method with a savor of novelty 
might show some improvement in student performance. 
It is the tremendous improvement, the truly astonishing 
results uniformly reported for teaching machines, 
that commands attention. And the principle seems 
sound enough: if the academic meat is cut small 
enough, the student can partake without mental indi- 
gestion, and indeed might even acquire a taste for the 
stuff! 
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* 


edge that SO.-, CCl, and NH,* all have the same ge- 
ometry, the idea that ions are, in essence, molecules bear- 


ing formal charges opened thé-stugents’ minds to the 
fact that ions have characteristic properties. 

Other concepts such as acid-base phenomena, reso- 
nance, dipole moments, hydrogen bonding, etc., were 
accepted by this class much more readily than by pre- 
vious classes. One unexpected dividend was an en- 
thusiastic interest in the laboratory work. 


Student models. 
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George Novello Copley’ 
Liverpool College of Technology 
England 


Eutexia 


A. intimate two-phase mixture consist- 
ing of 23.6% anhydrous sodium chloride and 76.4% ice 
melts, under atmospheric pressure, at —21.1°C to give 
a liquid solution of, salt in water having the same com- 
position as the initial two-phase mixture. Moreover, 
a liquid solution of salt in water, of this composition, 
freezes at —21.1°C under atmospheric pressure to give 
a two-phase mixture of ice and solid salt. To these 
and related phenomena Frederick Guthrie (1) applied 
the term “eutexia.”” He wrote: 


The main argument of the present communication hinges upon 
the existence of compound bodies, whose chief characteristic is 
the lowness of their temperature of fusion. This property of the 
bodies may be called Eutexia,* the bodies possessing it eutectic 


. ™* Used in very much this sense by Aristotle. I should have 
preferred the word hypolytic; but I am instructed that, although 
sanctioned by its use in chemistry, this employment of ’76 is not 
strictly admissible’’ (7). 


bodies or eutectics (e’rqxewv). It is at once apparent that the 
cryohydrates are essentially eutectic. It will, however, perhaps 
be better to make the term more useful by limiting its application. 
I shall use it, and should like it to be used by others, for bodies 
made up of two or more constituents, which constituents are in 
such proportion to one another as to give the resultant compound 
body a minimum temperature of liquefaction—that is, a lower 
temperature of liquefaction than that given by any other pro- 
portion. Here, again, the cryohydrates completely satisfy the 
definition. But it will be shown that they constitute only one 
term of a series, that their melting or liquefaction is quite continu- 
ous with the so-called fusion of mixed metals or salts, and that the 
eutectic alloys of metals, many of which have been long imper- 
fectly known, and the eutectic alloys of salts, which I shall de- 
scribe (§§ 207-229), are the perfect homologues of the cryo- 
hydrates. Let me, in a word, invite my readers, while looking 
upon water as fused ice, to trace the analogy between the be- 
haviour towards solids of water on the one hand, and some other 
fused substance on the other. 


The majority of modern textbooks follow Guthrie’s 
usage when they say that eutectic means “to melt well” 
(2) or “easy melting” (3), but the erroneous opinion 
has also been expressed that: “... eutectic, derived 
from the Greek, means “well interwoven” and signifies 
that at this concentration the solid which is formed is 
an intimate mixture of crystals” (4). Used as a noun 
eutectic means an intimate mixture of two or more kinds 
of crystals which exhibits eutexia (1), and to be more 
explicit many authors now speak of this as a eutectic 
mizture. Eutectic is used very frequently as an adjec- 
tive, as in eutectic liquid, eutectic composition, eutectic 
point, eutectic temperature, eutectic transformation, eutec- 
tic horizontal, and eutectic reaction isotherm. Eutectic 
line has been given at least two meanings: (a) a line in 
which two liquidus surfaces, each representing a liquid 
solution saturated with a solid solution, intersect in a 


1 Present address: Education Offices, 14 Sir Thomas Street, 
Liverpool, 1, England. 
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ternary system (5) and (b) the line showing the ~aria- 
tion of point F (Fig. 2) with temperature, pressur«, and 
composition (6), or as a line at all points along whic) 
the Gibbs free energy of transfer of the two compvnents 
from the solid state to the solution is zero (7). 

It has been said (8) that Guthrie regarded eutecties 
as definite chemical compounds, but my reading of his 
papers does not lead me fully to subscribe to this view. 
Guthrie examined a large number of eutectics iy 
which ice was one of the constitutent solids (9). In 
his original paper “On Salt Solutions and Attached 
Water” he wrote (10): 


It is clear that if ice and the hydrated or anhydrous salt separated 
out in constant proportion and not combined, but merely mixed 
with one another, the mass would have a constant solidifying. 
and melting-point; and this would be below zero to the same 
amount as would be reached on mixing artificially the anhydrous 
or hydrated salt with ice in the same proportion. But when we 
have distinct and unchangeable relation by weight demanded b 
the constancy of the solidifying- and melting-point, we have un- 
doubtedly a numerical physical relation as fixed and no less im- 
portant than the points of fusion or degrees of solubilities. And if, 
as I shall show, all the hydrates formed under these conditions 
have distinct crystalline forms, we have all the conditions of 
chemical association; at least I know of none other. It is an es 
sential element in the existence of these compounds that they 
can only exist in the solid state below 0°C. Hence I propose to 
call them for the present “cryohydrates.’’? At the ordinary tem- 
peratures they melt in their own water of crystallization and 
appear as ordinary solutions never saturated. And when once 
the proportion between the salt and the water in a cryohydrate 
has been found, the cryohydrate can be formed in any quantit) 
by dissolving the salt in water in the required proportion. Such 
a solution shows no sign of yielding up ice or anhydrous salt (or 
other hydrate) until its temperature, on being lowered, reaches 
a certain temperature peculiar to the salt (unless under super- 
saturation); it then solidifies as a whole, maintaining throughout 
that constant temperature. Above this temperature (that is, in 
the melted state) it is precisely in the same _predicameit 
as a salt melted in its own water of crystallization. 


Guthrie tabulated? the formulas of twenty-nine 
salts or salt hydrates together with his observations oi 
the temperatures of solidification and the molecular 
ratios between anhydrous salt and water o/ thei! 
cryohydrates. The latter property of a cryohy:rate he 
called (11) its aquavalent or water-worth and it is cleat 
from his table that it is not always an integ:r. He 
also made the following statement (//) about water 
worths: 


It may be perhaps more than accidental that the nwnbers ¢! 
molecular water-worths show a distinct tendency to be :wultiples 
of 0.5. For my own part, recognizing the possible range ©! 
analytical error, I for the present distinctly forbear to es ress 82Y 


2 According to Bowden, S. T. (Ref. (3), p. 222), c/ ohydrale 
means frost water from the Greek. F. Guthrie also i: roduced 
the term cryogen: “By Cryogen I mean an appliance obtall 
ing a temperature below 0°C. In this paper it always -ignifies ® 
freezing-mixture.’’ (Phil. Mag., [4], 49, 206 (1875)). 
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opinicn as to whether we are here dealing with the same physical 
force which constitutes a chemical attraction, and which regulates 
the integral ratios of molecular combination as most chemists 
appea" to understand the term—or whether it is a distinct or dis- 
tinct! conditioned force binding the salt and water together in 
quite « new ratio, or a ratio which can only be brought to the 


chemical one by multiplication by constants, at present arbitrary. 


Guthrie also wrote the following words concerning 
eutectic alloys and the geological significance of eutexia: 


The preconceived notion that the alloy of minimum temperature 
of fusion must have its constituents in simple atomic proportion— 
that it must be a chemical compound—seems to have misled 
previous investigators. Such misconception could scarcely have 
arisen if the existence and properties of the cryohydrates had been 
known (12). 

We know already, indeed, very many instances in which the 
mixture of two bodies has a lower melting-point than either of its 
constituents. What must happen then, if a mass of molten rock, 
such as a silicate, is saturated at a high temperature with another 
silicate? When the mixture cools, the second may separate out 
in the solid form, perhaps as quartz, perhaps as feldspar, or what 
not. Anon, at a certain lower temperature, solidification takes 
place between the medium and the dissolved rock in definite 
proportion—definite, though perhaps not necessarily in chemical 
ratio, but presenting that mineralogical ratio which is so striking, 
and which has not hitherto been satisfactorily explained (13). 


It was also realized quite clearly by Guthrie that 
enormous pressure would alter the composition of a 
eryohydrate, for he wrote: 


Without doubt the cryohydrates would vary in composition if 
they were formed at enormous pressures; for the variation 
effected by pressure in the freezing-point of water is not likely 
to be precisely the same as the variation in the solidifying of a 
salt out of a solution (14). 


It seems evident that Frederick Guthrie was not insist- 
ent in regarding eutectics as solids possessing all the 
properties of compounds. It is surprising, therefore, 
that errors in the construction of phase diagrams which 
originate in the belief that eutectics are compounds 
should still persist. 


Mixtures and Compounds 


The study of eutexia affords a splendid opportunity 
for the reconsideration, from a more advanced stand- 
point, of the student’s earlier learning about mixtures 
and compounds. There is much evidence that a binary 
eutectic is a mixture of two crystalline phases and 
neither a one-phase mixture (solid solution) nor a 
crystalline compound. The physical and mechanical 
properties of a mixture of two crystalline phases would 
be expected to be the average of the corresponding 
properties of the separate crystals, under the same con- 
ditions, weighted according to their proportions in the 
mxture. The maximum stability of a mixture of 
solids, at constant temperature (7) and pressure (P), 
is attained when its Gibbs free energy (F) is a minimum. 
Since / = FE + PV — TS, F is a minimum when its 
energy (£) and volume (V) are as small as possible 
and its entropy (8) is as great as possible. Although 
the entropy of such a mixture will increase with the 
comminution of the solids in it, this state will not 
hecessrily be the most stable one, for comminution 
will also lead to increases in E, and possibly in V, on 
account of the effects of the shapes, distribution, and 
surface areas of the two kinds of crystals. For these 
teasons the simple weighted average result will not be 
Precisely true in practice. Nevertheless, metallurgists 


always find that in a binary eutectic-type alloy series 
hardness, electrical resistivity, density, and other prop- 
erties vary smoothly, if not linearly, with composition, 
from the value of the property for one pure crystal to 
its value for the other (15). Such results show that 
the alloy of eutectic composition is in no way to be 
regarded as distinct from any other mixture of its two 
solid phases under the same conditions. 

X-ray crystallography is a means of deciding with 
certainty whether a solid is a polyphase mixture, a 
solid solution, or a compound (1/6). The X-ray method 
shows beyond doubt that a binary eutectic is a mixture 
of two kinds of crystals. Although eutectics are usually 
non-stoichiometric they are not Berthollide compounds, 
which are solids containing defect crystal lattices, and 
not mixtures of solids. Since eutectics are mixtures, 
it is clear that they cannot be regarded as non-stoichio- 
metric compounds. 


Thermodynamics of Eutexia 


A most important reason for regarding a eutectic as a 
mixture of solid phases is that it leads to predictions, 
based upon thermodynamical reasoning, which are in 
full agreement with the observed equilibrium properties 
of eutectic systems as well as showing the analogies 
between these systems and other systems treated by 
phase theory. 

The equilibrium relationships between pressure, tem- 
perature, and composition (expressed as a mole fraction) 
for a binary eutectic system (components A, B) are 
depicted, in diagrammatic form, in Figure 1; A and B 
are assumed to be completely immiscible in the solid 
state (S) and completely miscible in the liquid (F) 
and gaseous (@) states. It is possible to have a four- 
phase equilibrium in this system, comprising solid A 
(S,), solid B (S,), a liquid solution of A and B (£,), 
and a gaseous solution of A and B (G,). According to 


Figure 1. Binary eutexia. O.,, Og are the triple points and C4, Cg are 
the critical points of A and B, respectively. 


Gibbs’ phase rule such a system must be nullvariant, 
that is, all its intensive properties are naturally deter- 
mined and none can be arbitrarily assigned. In particu- 
lar, the temperature (7',), pressure (P,), and the com- 
positions of the liquid (zg”e) and gaseous (ys”) 
phases are all naturally fixed for this four-phase equilib- 
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Figure 2. Isobaric section, at Pz, of Figure 1. 


rium; the line through G,, /, running parallel to the 
composition axis represents this situation in Figure 1. 
For nearly all eutectic systems the pressure P,, which 
is the sum of partial pressures of A and B, is extremely 
small, whereas the pressures at which eutexia is nor- 
mally considered are at least one atmosphere. It is 
therefore customary to look upon eutectic equilibria 
as condensed systems from which, owing to compression, 
the gaseous phase is excluded.* The maximum number 
of co-existent phases for such a condensed system is 
three, namely S,, Sz, and a liquid solution (Z); and the 
variance is unity. The dotted isobaric section of 
Figure 1 represents such an equilibrium for the constant 
pressure, Pg, of the isobar by the line through FL 
parallel to the composition axis. The familiar isobaric 
section shown dotted in Figure 1 is reproduced, for 
clarity in subsequent discussion, in Figure 2. Since 
Px is normally fixed and equal to the pressure of the 
atmosphere, 7'g (eutectic temperature) and xp* (eutectic 
composition) are also naturally determined. Point 
E is now termed a eutectic point although Guthrie (17) 
called it the ‘point of reflexure.”’ 

Three two-phase areas, S,F, SpF, and S4Sz, are 
represented in Figure 2. To these, as well as to similar 
areas on other phase diagrams, the quantitative phase 
rule called the tie-line relationship applies and gives 
information not given by Gibbs’ phase rule. In partic- 
ular, the tie-line rule applies to all mixtures of S, and S, 
including the mixture of eutectic composition zp*. 
Because the tie-line relationship concerns only two- 
phase equilibria it does not apply to the eutectic three- 
phase line through 7;-F, and objection must be made to 
any designation of this line as a tie-line (18). The 
tie-line rule fails to hold on the eutectic three-phase 
line in the sense that if the gross composition of such a 
three-phase system at 7'z, Pg is given, it is not possible 
to state, without further information, the proportions 


3 For evidence to the contrary see Petrucci, R.H. (Ref. 33).) 
See also the discussion of eutectic fusion later in this article. 
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of its three phases; the system is an instance of \ hat 
Pierre Duhem called an indifferent state (19). 

The criterion of constant melting point is ne ‘her 
necessary nor sufficient to characterize a compo ind. 
That it is not necessary is shown by the fact that . om- 
pounds not possessing constant melting points are 
known: (a) the addition compound formed by be ‘ene 
and picric acid melts incongruently (meritectic illy) 
over a range of about 7°C (20); (b) in ternary sy: ems 
neither semi-congruently melting nor incongru:ntly 
melting compounds satisfy the criterion (21). That it 
is not sufficient is shown by the fact that solid solu: ions 
with stationary melting points have this property (22). 
Hence the constant melting point of a eutectic neither 
proves nor disproves that it isa compound. It reains 
of interest to compare the fusion of a binary eutectic 
with the fusion of a binary compound. The following 
processes, reading from left to right, all occur, at con- 
stant temperature and pressure, with increases jn 
enthalpy and in entropy and represent indifferent 
states: 

(i) congruent melting: S, = F 

(77) meritectic melting: S,; = F 

eutectic melting: Si+ S.=F 
In (2), (#2), and (iz) S may represent solid solution in- 
stead of pure solid; in this case (7) represents « sta- 
tionary melting solid solution, (¢z) represents peritectir 
melting, while (277) still represents eutectic melting and 
indeed, it is this kind of eutectic, involving solid solu- 
tions, that is most commonly encountered in practice. 
Figure 3, which should be compared with Figure 2, shows 
the isobaric condensed phase diagram of a binary eutec- 
tic system involving solid solutions (Si, S.). Schemes 
(t), (a7), and (zz) also show that eutectic melting is 
more akin to meritectic and peritectic melting than to 
congruent melting, in that melting of types (77) and 
(iit) both involve two solid and one liquid phase ina 
binary system. On phase diagrams this analogy is 
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Figure 3. Binary eutectic system with solid solutions Compor 
with Figure 2. 
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represented by eutectic, meritectic, and peritectic 
three-phase lines. These are not the only three-phase 
equil bria possible in binary systems: F. N. Rhines (23) 
has listed twenty-six types of such equilibria, of which 
his type c is depicted on the front isothermal section 
of Figure 1, on which a line parallel to the composition 
axis represents the equilibrium between solids S,, Sz, 
and :. gas of composition represented by point y. An 
impo: tant type of three-phase equilibrium encountered 
in binary alloy systems involves three solid solutions 
(S; + Se = Ss); because of its close analogy to (772) 
it is suid to be eutectoid. 

The possible equilibria between two immiscible 
solids, A and B, and a liquid solution of A and B, have 
been studied in terms of the intensive variables tem- 
perature (7'), molar Gibbs free energy (F), and mole 
fraction (tg) (24). The molar Gibbs free energy of an 
ideal solution is 


P= Fi + (Fe — Fa)xa + 
RT{(1 — zg) In (1 — zg) + x In zp} (1) 


where ;, F; are the constant molar Gibbs free ener- 
gies of the pure liquids A and B at the temperature and 
pressure Of the solution. Function (1) has the form 
shown in Figure 4 and has the property that the tangent 
to the curve at X makes intercepts on the A and B 
axes (tg = O and 1, respectively) equal to Ff, and Fs 
(24). 


(7,P constant ) 


Figure 4. Gibbs free energies of solutions of A and B. 


According to Gibbs’ phase rule a binary system 
existiny in one phase (the liquid solution) has a variance 
of thre», so that a system represented by X (Fig. 4) is 
comple'ely determined, apart from its amount, by the 
temper::ture and pressure of the diagram and by either 
the value of zg or F for the solution. If the solution 
be in equilibrium with S4, say, then the variance be- 
comes i\vo, and there can be only one point X (Fig. 4) 
for which this is possible. This point on the curve is 
found by drawing the tangent to the curve from the 
point (/'45, ag = 0), where F,° is the molar Gibbs 
free energy of S, at the temperature and pressure of the 


Te 


1 


Figure 5. lsobaric diagram of F-T-x relations in a binary eutectic system. 


diagram. Let the pressure from hence be assumed to 
be fixed and let the temperature 7’ for Figure 4 be con- 
sidered in relation to the melting points (74, 7'3) of A 
and B at this fixed pressure. (7) If T > T,4 > Tz, 
then F,° > F, and F,° > Fj, and no tangents can be 
drawn from points (F45, z3 = 0) and (F,°, zg = 1) 
to the curve (Fig. 4). In these circumstances the 
liquid phase is always unsaturated at all compositions 
and is represented by the area above 7’, in Figure 2. 
(tz) Similarly, if 7, > T > Ts, only one tangent, that 
from (F,°, 0) can be drawn to the curve and the solution 
is saturated with S,. This situation is represented by 
an area between parallels to the composition axis 
through 7’, and 7 in Figure 2. (ii) If T,4 > Ty, > T, 
tangents can be drawn from both (F 45, 0) and (F,°, 1) 
to the curve. This situation is represented by areas 
between the lines parallel to the composition axis 
through 7, and 7, in Figure 2. When the two tangents 
coincide, S, and Sg will be in equilibrium with one 
another and this is the interpretation of the eutectic 
phenomenon. At temperatures lower than 7’, the line 
joining (F,45, 0) and (Fs®, 1) lies below the solution 
curve, corresponding to the fact that mixtures of S, 
and Sg, are more stable than any systems involving 
solutions. This situation is represented, in Figure 2, 
by the whole of the area below the eutectic three-phase 
line. 

Some of the results which have just been discussed 
are depicted in Figure 5. Departure of the solution of 
A and B from ideality does not materially alter the 
foregoing conclusions unless it leads to partial misci- 
bility in the liquid state. Partial miscibility in the 
solid state gives rise to Figure 3, the F — x diagram, at 
Tx and Pz, for this case is given in Figure 6 which repre- 
sents the equilibrium of the eutectic liquid (F”) with 
eutectic solid solutions (S,", S."). 

For the case in which the liquid phase is an ideal 
solution and the solids A and B are immiscible it is 
possible to calculate, with the help of thermodynamics, 
values for Tz and xg” (25). 

Since a binary three-phase system such as a con- 
densed eutectic system is univariant, it follows that 
there must exist unique relations between any two of its 
intensive properties. The more important of these 
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Figure 6. Gibbs free energies of liquid and solid solutions as functions 
of composition at the eutectic temperature and pressure. 


relations are between (a) the eutectic temperature and 
pressure and (b) the eutectic composition and pressure. 
Relation (a) has the familiar form of the Clapeyron- 
Clausius equation, 


dP Hea 
aT ~ T(V8 — Va) (2) 


which is usually only considered in connection with 
univariant two-phase equilibria in unary systems. It 
is not difficult to show that relation (a) is (26) 
dPz 
{(1 — + — {(1 — + 
Tel{(1 — + — {(1 — + 
(3 


Equations (2) and (3) enable a comparison to be made 
between melting, at constant temperature and pressure, 
in the case of (7) a pure solid (6 is then the solid phase 
and a is the liquid phase) and (77) a eutectic mixture of 
two pure solids. Equation (2) makes it clear that the 
transformation concerned is that of one mole of solid 
into liquid, whereas equation (3) makes it equally 
clear that the corresponding transformation is that of 
one mole of a mixture of two solids A and B to give a 
liquid solution of the same composition. Thus, al- 
though equations (2) and (3) are both Clapeyron- 
Clausius equations applying to univariant equilibria, 
they refer to physically distinct processes. 
Relation (b) can be shown to be (26) 


(1 — — Ha5)(Ae — x 
E 
Vee ry — Has) + — 
B. FE 

Va V5 Ve 
(4) 
and it can also be shown (26) that the sign of this expres- 
sion is that of the difference in the final bracket. The 
effect of pressure on the melting points of the compo- 
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nents and on the eutectic temperature and composit on 
for the system urethan-diphenylamine are given in 
the table. This table (27), which illustrates (3) and (4), 
shows that although 7's, like the melting-point of a pire 
solid, is a function of pressure, a eutectic differs from a 
compound in that its composition also varies with pies- 
sure. 


Variation, with Pressure, of Eutectic Temperature and 
Composition (27) 
Melting-point /°C 


Diphenyl- 
Urethan amine 


——Eutectic—— 
E 


T2/°C 


Pressure/ 


kg em~? urethar 


53.2 


Microstructures of Eutectic Alloys 


The temperature-composition diagram, at atmos- 
pheric pressure, of the bismuth-cadmium system, is 
given in Figure 7. It will be assumed that an alloy of 
bismuth and cadmium is cooled quasi-statically, at 
constant gross composition, %cq = 0.3, from about 
350°C. The primary solid phase that separates, 
starting at about 250°C and continuing until 7, = 
144°C is reached, is bismuth, while at 7’, solid bismuth 
and solid cadmium separate in the proportions present 
in the eutectic liquid (acaq¥ = 0.55). When complete 
solidification has occurred, the proportion of primary 
solid bismuth to eutectic alloy is given by applying the 
tie-line rule to the Bi(S)F two-phase area just above 
T,, while the proportion of bismuth to cadmium in 
the solid alloy is given by applying the tie-line rule to 
the Bi(S) Cd(S) two-phase area just below T,. The 
metallurgist is usually more interested in the former 
result, which he refers to as the determination of the 
proportions of the constitutents, than he is in the latter 
result, which is the determination of the proportions 


350 
Tai /°C=321 
300 


Bi(S) F 


Figure 7. \sobaric eutectic phase diagram of the bismuth-cadmium s) stem. 
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of the phases. The’ term constituent is used by metal- 
lographers to signify ‘“.. .a characteristic and recogniz- 
able structure which can be identified as a unit in micro- 
scopic examination of a given material, and which 
ser\es as a structural unit in determining the properties 
of that material. A constituent. must be carefully 
dist nguished from a phase or a component of the 
alloy (28). In eutectic alloy systems the eutectic 
con<ituent is a crystalline structure of eutectic com- 
pos ion. It is often found convenient to draw a dotted 
line (ef) from the eutectic point e parallel to the temper- 
ature axis in the phase diagram (Fig. 7) to indicate the 
composition of the eutectic constituent, but it is quite 
erroneous, as is done in some textbooks, to draw. this as 
a full line in the manner that the solidus 7'3; e’ee”7'ca, 
the liquidus 7’pieT'ca, the solvus‘ e’f’, and the solvus e”f” 
are drawn in Figure 7. Solidus, liquidus, and solvus 
and similar curves on phase diagrams are boundaries 
of two-phase areas in binary systems; ef is not such a 
line. If it were, it would imply that four phases, 
Bi(S), Cd(S), and solid and liquid of eutectic composi- 
tion could partake in the eutectic equilibrium, so that, 
contrary to what is observed, the eutectic temperature 
and composition could not be varied by changing the 
pressure, for such a system would be nullvariant. 

When removal of heat takes place at 7',, the eutectic 
liquid is converted into the eutectic constituent by the 
simultaneous deposition of the two solids with which it 
is in equilibrium. For this reason, the eutectic con- 
stituent is often a fine and intimate mixture of two 
types of crystals and usually possesses, if an alloy, 
great strength and impact resistance. Nevertheless, 
there is not one unique structure that can be regarded as 
characteristic of all eutectic constituents. One obvious 
reason why this should be so is that the relative propor- 
tions of the two solid phases in a eutectic constituent 
vary widely; thus, the antimony-lead eutectic has 
tpp” = 0.80, whereas the beryllium-silicon eutectic has 
tg® = 0.32. An extreme case is found in the tin- 
silicon system where the eutectic composition is so near 
to that of pure tin as to elude identification; in these 
circumstances the system is referred to as monotectic.® 
The structures of a variety of binary eutectic constitu- 
ents as revealed by polishing, etching, and micropho- 
tography are readily available (29). 

X-ray examination of certain eutectics showed that 
the particles of the two phases precipitated so that they 
were favorably oriented with respect to each other (30). 
The interfaces between the particles of the two solids 
were arranged so as to give the easiest alignment of the 
erystil planes of one phase with those of the other. It 
is considered that the solidification of a eutectic alloy is 
a process of much greater complexity than that of a 
pure metal (37). 

The fine structure of the eutectic constituent usually 
observed represents a condition of relatively high sur- 
face cnergy, but not necessarily, on account of the de- 
gree of order of the structure, of relatively high entropy. 
In consequence it may be unstable with respect to a mix- 
ture of the same composition which has lower surface 
enerey and a more disordered structure. By keeping a 


‘ This convenient term is so used by Rhines. (Ref. (18), p. 34.) 

* The term monotectic is also used to describe a binary three- 
hase reaction in which a liquid phase loses heat to yield another 
liquid phase and a solid phase. (Ref. (18), p. 72). 


eutectic alloy just below 7’, for a long period, growth 
of its small crystal grains into larger aggregates occurs 
and the typical appearance of the eutectic constituent 
is thereby destroyed. Such eutectics are said to be 
divorced and can be formed during the freezing of 
eutectic alloys if the rate of removal of heat is slow 
enough, as well as in the annealing of alloys subsequent 
to solidification. 

The melting of eutectic alloys is related to their 
formation by crystallization; in fact, the first stage of 
fusion, and the last stage of freezing, of a eutectic alloy 
is always the fusion or freezing, at the eutectic temper- 
ature, of the eutectic constituent. The mechanism by 
which the solids in a eutectic constituent melt to give 
the eutectic liquid as soon as the eutectic temperature 
is reached has been raised by N. O. Smith (32) and 
discussed further by R. H. Petrucci (33). Professor 
Petrucci considers that the process takes place via the 
vapor phase, albeit the vapor pressures (or the partial 
vapor pressures in air at one atmosphere pressure) 
involved may be extremely low. Yet it will be evident 
from the account I have given of the thermodynamics 
of eutexia that two solid phases present together in a 
mixture should, on being heated at 7, and at some pres- 
sure high enough to prevent the appearance of vapor 
(if necessary by using a special cylinder and piston), 
melt to give eutectic liquid. I think that in this lies 
the difficulty which was raised by Smith when he 
wrote (32): “Why should an intimate mixture of A 
and B begin to melt at a temperature lower than the 
melting point of both pure compounds, even when their 
volatility is negligible?” 

Apart from the work cited by Petrucci (33), I have 
been unable to trace any reference to studies of the 
mechanism of eutectic fusion, but studies have been 
made of the analogous eutectoid transformation, ex- 
emplified by 


ferrite + cementite = austenite 


in the iron-carbon system. The eutectoid transforma- 
tion, S,S. (S83), is univariant, like the eutectic transfor- 
mation S,S; (F),° under ordinary conditions, since both 
involve a binary system of three phases. The inclusion 
of either a liquid or a gaseous phase would make the 
eutectoid system nullvariant and this new phase might 
be invoked in understanding the mechanism of the 
S,S_ (S3) transition if Petrucci’s lead is followed. But 
neither of these possibilities seems to have been so used 
in the case of iron-carbon eutectoid transformation. 
On the other hand, it appears that the interaction of a 
solid solution of carbon in body-centered cubic iron 
(ferrite) with the compound of formula Fe;C (cementite) 
to give a solid solution of carbon in face-centered cubic 
iron (austenite) is essentially a process of interstitial 
diffusion of carbon atoms (34). It therefore seems to 
be a possibility that eutectic fusion is also capable of 
interpretation as a diffusion process, interstitial or 
otherwise. 


Summary 


An account has been presented of the reasons why a 
binary eutectic must be regarded as a two-phase mix- 


® Recently recommended notation for phase transitions. 
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ture of solids and not as a Daltonide or Berthollide 
compound. At the same time it has been emphasized 
that this two-phase eutectic mixture is a structurally 
important constituent of many metallic alloys. The 
correct representation of these relationships in phase 
diagrams has been discussed. It is clear that similar 
ideas apply to higher order eutectic systems.’ 
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F.. many years the results of phase rule 
studies have been used to solve practical problems— 
problems arising in the preparation, separation, and 
purification of chemical substances. A similar interest, 
it would seem, has not always been extended to some of 
the more fundamental aspects of heterogeneous 
equilibrium. The chemistry teacher becomes especially 
aware of the lack of a complete understanding of certain 
basic ideas when he is asked to answer such a question 
as, “How does a mixture of two solid substances, solids 
that are completely immiscible in each other in the 
solid state, commence to melt at a temperature below 
the melting point of either pure substance?” The 
purpose of this article is to present one possible answer 
to this intriguing question through a vapor phase 
mechanism of eutectic fusion. 


General Description of the Vapor Phase Mechanism 


A necessary condition for the establishment of 
equilibrium in a heterogeneous system is that matter be 
transported across phase boundaries to an extent such 
that the partial molar free energy of each component be 
equal in every phase in which that component is found. 
In the eutectic fusion process in a binary system, A-B, 
matter must be transported from the two pure solid 
phases, A and B, into a homogeneous liquid phase, the 
eutectic liquid. Let us consider how this transport can 
be achieved via the vapor phase. 

No matter how one chooses to carry out the eutectic 
fusion of a mixture of two solids, it is almost certain 
that a vapor phase will exist in equilibrium with the 
solid components, even if the volatility of the solids is 
extremely low. At temperatures below the eutectic 
value each solid vaporizes independently and a mixed 
vapor is produced. At the eutectic temperature this 
vapor phase comes into equilibrium with a liquid phase, 
the eutectic liquid. Thus the eutectic temperature is 
the lowest temperature at which four-phase equilibrium, 
soli A= solid B= vapor = eutectic liquid, can exist in 
a binary system of the eutectic type. The first trace of 
eutectic can result from the phase reaction, solid A + 
solii B > vapor — eutectic liquid. Once the first trace 
of iquid has been produced the additional phase 
rea‘ tion, solid A + solid B — eutectic liquid, can occur. 


Experimental Evidence 


]\ is quite probable that many previous investigators 
hae conceived of the role of the vapor phase in eutectic 
fus. on; yet, there seems to be little discussion of this 
vapor phase mechanism, either speculative or based on 
experimental fact, in the published literature. 

In view of some of the lecture demonstrations they 
devised to illustrate the eutectic fusion process, perhaps 


A Vapor Phase Mechanism 
of Eutectic Fusion 


Kurnakov and Efremov (/) were the first persons to 
recognize the importance of the vapor phase in eutectic 


fusion. (A modification of one of their demonstrations 
is described in the next section.) 

In at least two recent studies the vapor phase 
mechanism of eutectic fusion in a large number of binary 
and ternary organic systems has been studied and 
found to be of considerable importance. In an 
investigation by Sorum and Durand (2) it was shown 
that two solids can be caused to melt at their eutectic 
temperature even if the solids are not in physical contact. 
In a second investigation by Petrucci and Sorum (3) it 
was found that liquids obtained at the eutectic tempera- 
ture by this “non-contact” fusion process—a process in 
which mixing of components occurs in the vapor phase 
and the first eutectic liquid is produced by condensation 
from the vapor—do indeed possess the eutectic composi- 
tion. 


Classroom Instruction 


Through Demonstrations: The process of ‘“non- 
contact”’ fusion can be demonstrated as follows: a 
small beaker of camphor is placed in a desiccator; a 
watch glass containing some p-nitrophenol is supported 
above the beaker on a desiccator plate; and the desic- 
cator is sealed. Within a few days’ time the first 
droplets of liquid will be seen on the watch glass; with 
increased time more liquid will appear. 

The eutectic temperature for the system, p-nitro- 
phenol-camphor, is about —2°C. Thus if the desic- 
cator is maintained at room temperature, spontaneous 
melting ought to occur to produce a liquid phase. In 
this demonstration the composition of the liquid phase 
is not necessarily that of the eutectic but the manner in 
which it is produced is the same as outlined in the 
general description of the vapor phase mechanism, i.e., 
via the phase reaction, solid A + solid B — vapor > 
liquid. Other pairs of substances can be used provided 
the desiccator is maintained at a temperature above the 
eutectic temperature for the chosen system. 

Through Phase Models and Diagrams: Any attempt 
to illustrate the role of the vapor phase in eutectic 
fusion must take cognizance of solid, liquid, and vapor 
phases. The complete representation of phase behavior 
in a two component system of the eutectic type requires 
a three-dimensional model similar to those shown by 
Findlay, Campbell, and Smith (4) and Ricci (4). 
Although such three-dimensional diagrams can be 
drawn or constructed, perhaps the most convenient way 
to illustrate the vapor phase mechanism diagrammati- 
cally is to use a projection of the three-dimensional 
diagram onto the temperature-composition plane, i.e., a 
T/c projection of the P/T'/c diagram. A temperature- 
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composition projection for a typical binary eutectic 
system is shown in the figure. 

In this diagram, O, and O, represent the melting 
points of the pure solids A and B. The addition of 
component B to pure liquid A causes a depression of 
the freezing-point of A, with the curves O,E and O,F 
representing, respectively, the variation of the composi- 
tion of the liquid and vapor phases in equilibrium with 
pure solid A. The addition of component A to pure 
liquid B also results in a freezing-point depression, with 
O,E and O,F representing the variation of the composi- 
tion of the liquid and vapor phases in equilibrium with 
pure solid B. Any point within the area O,EFG 
represents three-phase equilibrium involving pure 
solid A, liquid, and vapor, with the compositions of 
these phases being determined as indicated by the 
representative tie-line. In the region O,FEH, the 
three-phase equilibrium involves a liquid, a vapor, and 
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Figure 1. T/c projection of the space model for a binary system. 


pure solid B. At the temperature described by the 
tie-line GFEH (the eutectic temperature), four-phases 
are in equilibrium, pure solids A and B, eutectic liquid 
of composition FL, and eutectic vapor of composition F. 
It is seen that the eutectic temperature is the lowest 
temperature at which a stable liquid phase can exist. 
At temperatures below the eutectic value a three-phase 
equilibrium exists, with the two pure solids A and B in 
equilibrium with a mixed vapor whose composition is 
represented by a point on the curve FS. 

If a mixture of pure solid A and pure solid B (of any 
overall composition provided that both solids are 
present in sufficient amounts to saturate the vapor 
phase) is heated, the vapor composition will vary along 
the curve SF. The exact manner in which the composi- 
tion of the vapor changes with temperature can be easily 
determined if one knows the vapor pressure variation 
with temperature for each pure solid and if one assumes 
the mixture of A and B in the vapor is ideal. 

When the eutectic temperature is reached, vapor of 
composition F is in equilibrium with liquid mixture E 
in addition to being in equilibrium with the solids A and 
B; and eutectic fusion is free to proceed. The first 
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trace of eutectic liquid is formed by the phase reactic n, 
solid A + solid B — vapor — eutectic liquid. Afver 
this first trace of liquid is formed, fusion can proceed »y 
the more familiar phase reaction, solid A + solid B 
— eutectic liquid. 

“Non-contact” fusion can also be explained in tl.is 


manner. In eutectic type binary systems each so id 
component occurs as a pure phase and the vapor co):- 
position above the two solids is not dependent upon 
whether the solids happen to be mixed. The equilib- 
rium between vapor F and liquid FE at the eutectic 
temperature does not depend upon the source of thie 
vapor 

It might be worthwhile to consider why this vapor- 
phase mechanism of eutectic fusion has not received 
more widespread adoption. To this author it seems 
that misconceptions associated with the phase-rule 
concept of ‘condensed systems” have been largely 
responsible for this lack of an appreciation of the role 
of the vapor phase in eutectic fusion. The significance 
of the “condensed system’ has been discussed very 
nicely by Ricci (6). In essence a “condensed system” 
is one that exists in the presence of its own vapor, but for 
which neither the composition of the vapor nor the 
pressure exerted by the vapor phase is recorded. The 
fact that in a “condensed system’’ neither vapor com- 
position nor total pressure are recorded does not mean 
that the vapor phase is absent. All too often the im- 
pression is given that if a heterogeneous mixture is 
considered as a “condensed system” only the condensed 
phases, liquid and solid, are present. With this disre- 
gard for the presence of the vapor phase in a “‘con- 
densed system”’ it is understandable that the mechanism 
of eutectic fusion has proved to be a puzzling one. 

Finally, it should be pointed out that the vapor phase 
mechanism proposed here is one possible mechanism of 
eutectic fusion but that there are undoubtedly other 
mechanisms that might be involved. A brief discussion 
of other aspects of the eutectic fusion process as well as a 
complete résumé of the subject, ““Eutexia,”’ is presented 
elsewhere in this journal by Copley (7). 
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lI. has been recognized for a number of 
years that transition metal oxides generally are insula- 
tors when they are very pure, but when the composition 
of these same trankition metal oxides deviates from 
stoichiometry resulting in an excess or deficiency of the 
metal ion or oxygen ion, the materials show increased 
electrical conductivity. The first systematic correla- 
tion between the electrical conductivity of transition 
metal oxides and their departure from stoichiometry 
was made by Wagner and co-workers (/) in the early 
1930’s. This work has more recently been extended 
by Hauffe (2). Wagner’s work may be illustrated by 
his study of p-type conducting compounds such as NiO. 
In a p-type conductor the electrical conductivity comes 
about through a flow of positive charges known as 
electron holes in contrast to an n-type conductor where 
the current results from a flow of electrons. When 
these compounds are close to stoichiometric in com- 
position the materials are insulating. However, these 
materials may be caused to deviate from stoichiometry 
by increasing the oxygen pressure above the compound, 
resulting in an oxygen excess material NiO,+, or, more 
properly, a nickel deficient material Nig_»O. In 
such a case the electrical conductivity increases. Devi- 
ation from stoichiometry in NiO results in an occasional 
divalent nickel ion being missing from a site normally 
occupied by Nit? in the crystal lattice. These are 
called nickel vacancies. As a consequence, two addi- 
tional positive charges must be present in the lattice 
in order to preserve electrical neutrality. These 
additional positive charges may be referred to as 
Ni** ions in chemical terminology or as ‘electron holes” 
in semiconductor language. Wagner applied the law 
of mass action to this type of a system. At a suffi- 
ciently elevated temperature (800-1000°C), where 
oxygen can be reversibly taken up by the bulk oxide, 
_ equilibrium which applies may be represented as 
ollows: 


NiO erystal + one molecule of O. = 
NiO crystal containing + 4Nit*? 


Here NiO represents a Ni vacancy in the NiO lattice. 
Associated with each Ni vacancy are 2Ni*? ions in order 
to keep the erystal electrically neutral. An equilibrium 
constant for this reaction may be written as 
K — 
Po, 


Presented as part of the Symposium on Inorganic Chemists in the 
Nuclear Age before the Division of History of Chemistry and 
Division of Inorganic Chemistry at the 134th Meeting of the 
American Chemical Society, Chicago, September, 1958. 


Mixed Valence Oxides 


but since 2 NiO = 
K = (Ni™) 
4Po, 

The electrical conductivity, o, is taken as propor- 
tional to the number of Ni** ions in the lattice. In 
this way the electrical conductivity should increase 
as the '/s power of the oxygen pressure. 


(4Kpo,)'/s = (Ni**) « 


Actually Wagner found a '/, power dependence but the 
relationship was qualitatively established. The lack of 
quantitative agreement is probably due to the assump- 
tion that the energy required for electrical conduction 
is independent of the concentration of electron holes, in 
this case Nit+*. As we will see later this assumption is 
not valid for similar materials. 

Similar equilibrium relationships have been applied 
to n-type semiconductors such as ZnO where there is an 
excess of zinc in the crystal lattice leading to conduc- 
tion by electrons. In this case the electrical conduc- 
tivity has been shown to decrease with increased oxygen 
pressure. 

In experiments of this type it was established beyond 
question that a relationship exists between electrical 
conductivity and non-stoichiometry. However, there 
were very definite practical limitations to the applica- 
tion of such semiconductors. These limitations were 
chemical in nature. 

In the first place, it is generally very difficult to 
obtain large deviations from stoichiometry. Accord- 
ingly, only limited variations in electrical properties are 
possible. As the temperature is increased, the amount 
of deviation from stoichiometry is generally observed 
to increase. This has been frequently interpreted in 
terms of the entropy associated with vacancy formation 
(3, 4). The wiistite or FeO,+, phase field (4) of the 
iron-oxygen system is a good illustration of this point. 
The phase field increases with increasing temperature 
(i.e., 2 increases with temperature). However, the 
deviations that are achieved at high temperatures may 
well be metastable or unstable at lower temperatures. 
In addition the degree of non-stoichiometry at any 
temperature is a function of the oxygen partial pressure 
and thus difficult to control. Therefore, the limited 
range of composition, the lack of thermal stability, and 
the problems involved in preparing reproducible sam- 
ples sharply limit the utility of this type of material. 


Controlled Valence Principle 


In the years 1948-50 these serious deficiencies were 
overcome by Verwey and co-workers (6) at the Philips 
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Laboratories at Eindhoven. Verwey introduced the 
concept of controlled valence semiconductors. His 
technique has the effect of controlling the concentration 
of the conducting species but doing away with the 
necessity of a large vacancy concentration. In this 
way semiconducting behavior and chemical stability 
became compatible. The controlled valence principle 
may be illustrated by the system Li,Nig_,O. This 
material may be most easily described as a NiO lattice 
in which some of the Nit? ions have been removed and 
replaced by an equal number of Lit ions. Since lithium 
has a fixed valence of +1 and oxygen is expected to 
remain double minus, some of the remaining nickel ions 
are forced to take on a +3 charge in order to preserve 
electrical neutrality. Actually, one Ni** is formed for 
every lithium ion substituted as shown in the expanded 
chemical formula Li,+Ni,*+*Ni*+?q_2,,0-. In this way a 
lattice is built up consisting of lithium randomly dis- 
tributed over some of the cation sites and a random 
array of Nit? and Nit® ions on the remaining sites. 
The +3 charge on the nickel is not localized and is free 
to move from one nickel to another and thus gives rise 
to electrical conductivity. Verwey has substituted 
10% Li in the NiO crystal lattice in this manner and. 
has increased the electrical conductivity from 10~-" 
Q-'em—' for pure nickel oxide to approximately 12-! 
em~'. In addition, the material is chemically stable. 
Verwey suggested that Li,Ni;_,O may be of use as a 
thermistor material. 

One of the reasons for choosing lithium for this 
substitution is the fact that it is nearly equal in size to 
the divalent nickel ion. The ionic radius for Ni*? is 
0.74A while the Lit radius is 0.70. Sodium, for exam- 
ple, having a radius of 1.00 A, has been found to be too 
large to substitute in the NiO lattice (7). 

When a lithium ion enters the crystal lattice it is 
necessary for either the Lit ion to be oxidized to +2 
or the nickel ion to be oxidized to +3 in order for the 
crystal to remain electrically neutral. An additional 
possibility, which will not be described here, is the 
formation of —1 oxygen ions (6). It is indicated in the 
formula that it is the nickel ion which is oxidized. This 
may be justified on the basis of the ionization potentials 
of the metals. The second ionization potential for 
lithium is 75 ev while for nickel the third ionization 
potential is only 36 ev. Thus, the oxidation of the 
nickel requires much less energy. Metals which adopt 
mixed valence states are usually found among the tran- 
sition metals where the energy required to change the 
valence is small. On the other hand, non-transition 
metals generally do not form mixed valence compounds. 
For example, if magnesium were used instead of nickel 
in this case, a mixed valence state would not result 
since the third ionization potential for magnesium is 
80 ev. 

Additional cationic impurities in these materials 
may have various effects. For example, the intro- 
duction of Fet+* in Li,Nig—.)O has a poisoning effect 
and decreases the electrical conductivity due to the 
formation of Li+-Fe+* pairs with the result that fewer 
Nit ions are formed. In fact, several workers have 
been able to run what are essentially solid state titra- 
tions in this manner (4, 6). An impurity that does not 
contribute in a positive way to this conduction process 
generally contributes in a negative way since any for- 
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eign ion which substitutes for the transition metal i jn 
in the crystal lattice exerts a blocking effect. For 
example, if Mgt? were to substitute for some of the 
Nit? in Li,Ni,_,O, both the resistivity and the acti - 
tion energy for conductivity (6) would increase. 

In addition to compounds having rock salt structu) os 
such as NiO, perovskite compounds of the type AB), 
may be used in the formation of mixed valence systens, 
Here the A ion is a large fixed valence ion and B a sm.I| 
variable valence transition ion. There are several such 
systems of interest. A system which is currently of 
very practical interest is BaTiO; in which a very sm.ill 
amount of the divalent barium has been replaced )y 
trivalent ions such as lanthanum. In order to maintiin 
electrical neutrality in such a compound, a small 
amount of Ti+‘ ions must be reduced to Tit® formiig 
the system In this 
way the material becomes semiconducting due to the 
presence of titanium ions of two different valence states 
on equivalent crystallographic sites. In this case the 
+3 charge may move from one titanium to another 
due to the motion of an electron, and the material will 
exhibit n-type conductivity. At present a number of 
laboratories are considering this material as a control 
device (8, 9). 


Double Exchange 


Several years before mixed valence BaTiO; was 
developed, Jonker and Van Santen (10, 1/) produced a 
mixed valence manganese containing perovskite com- 
pound. A general formula for this mixed valence 
perovskite is 


La, 


The end members of the solid solution where x = 0 
and x = 1 are not mixed valence materials. If x = 1, 
the formula is LaMnO, and the valence of Mn is +3. 
If x = 0, the formula is SrMnO; and the valence of Mn 
is +4. The end members of the solid solution are 
insulators. At compositions between x = Oand xz = 1, 
both tri- and tetravalent manganese are present. In 
the intermediate composition range this material shows 
excellent electrical conductivity and, in fact, in the 
range x = 0.6 tox = 0.8 the conductivity is metallic in 
type. In the same composition range the material is 
ferromagnetic with the moment approaching that. re- 
quired for complete alignment of all manganese mo- 
ments. A completely ferromagnetic arrangement has 
been confirmed recently by neutron diffraction (/-). 
In addition, this result has been duplicated in recent 
experiments on non-stoichiometric LaMnO; (13). 

In this material, linear chains of Mnt+*O-M.* 
exist. Electrical conduction presumably occurs }y 
electrons moving from a +3 to a +4 manganese in. 
Zener (14) explained this electron transfer on the ba ‘is 
of an interaction called double exchange. Since ‘1¢ 
configuration 


Mnt? Mnt! 

is equal energetically to the alternate configuration 
Mn*4O= 

Zener suggested that the proper way to describe suc! 


system is by combining these two states in a resona t 
system. In this way an electron can be visualized .s 
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moving from one manganese to another without any 
ex) enditure of energy. This electron motion gives rise 
to the electrical conductivity noted in these materials. 
Th: theory also favors the parallel alignment of the 
spiis of the 3d electrons of the manganese ions which 
res its in ferromagnetism. Thus, the theory explained 
both the non-activated metallic electrical conductivity 
in ‘hese materials as well as their ferromagnetism. 

lt seemed reasonable that double exchange might 
occ. ir in the lithium substituted transition metal oxides 
as well as in the perovskites. Unfortunately, however, 
no magnetic data had been reported for compounds of 
the type Li,Nig_»O. Thus, it became of interest to us 
to prepare a number of these materials in order to 
determine both their magnetic and electrical properties. 

One of the first materials studied in this program was 
lithium-substituted manganese oxide (15). The work 
was later extended to Li,Co,_,O0, Li,N,_,O, Li,Cu,_,O 
(16) and other related compounds. 


Lithium-Substituted Transition Metal Oxides 


Preparation. There are several methods which may 
be used to prepare these materials. Verwey fired an 
intimate mixture of Li,O and NiO in air at 1200°C. 
This mixture takes up oxygen from the air as indicated 
in the equation and results in the required composition. 


2/2Li,0 + (1 — x)NiO + 2/40, Li,Nig_2)O 


Collongues and Chaudron (17) prepared materials in 
the Li,Fe,;_,O system by reacting FeO and LiFeO, in 
argon at elevated temperatures. 

These methods were unsuitable for the preparation 
of Li-Mn,_,O for several reasons. The Verwey method 
would be unsuitable since MnO is easily oxidized in air 
at elevated temperatures. The Collongues and Chaud- 
ron method is unsuitable since no manganese analogue 
of LiFeO, had been reported. 

The reaction which was finally developed for the 
preparation of Li,Mn,_,O and which was subsequently 
applied to the other oxide systems was: 


+ (1 — z)MnO — Li,Mng_»O 


In this way the oxygen required is weighed into the 
mixture as the peroxide, and this oxygen is retained by 
firing in the sealed container. The sealed container 
also functions to prevent oxidation from the air. Thus, 
products of controlled purity are easily obtained. 
Analysis. Analysis of the products may be made by 
both chemical and X-ray means. Probably the most 
sensitive chemical parameter is the ratio atomic % 
Li* ‘atomic % metal+*. This ratio should be unity 
sine for each Lit introduced into the crystal lattice 
one trivalent transition metal ion is formed. In 
actiial practice the analytical data are quite near this 
valiie (6, 15, 16). 
_ Ty means of X-rays it can be determined if a material 
is; single phase. If this is found to be the case, 
cha ges in composition are generally reflected in 
changing lattice parameters. Figure 1 shows the 
dec’eases in lattice parameter for the systems Li,Co:-,0, 
and Li,Ni;_,O. These decreases come about primarily 
becuse the trivalent transition ions which are formed 
are smaller than either the lithium ion or the divalent 
transition ions. A decrease in parameter is typical for 
& p-type semiconductor since the conducting ion is of a 
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Figure 1. X-ray lattice parameter of NaCl phase of Li-Coy .)O and 
2)O versus com 


higher valence and thus slightly smaller. An increase 
in parameter has been found for n-type semiconductors 
as indicated by the data of Brownlee and Mitchell (7) 
for titanium substituted hematite (Fes_»,+*Ti,+* 
Fe,+?O;)._ This comes about through the conversion 
of a small Fet* ion to a larger Fe*? ion for every Ti** 
introduced into the lattice. 

The phase diagrams for the Li,Mn,_-O and Li,Co,_,O 
systems have been developed (15, 16) and have been 
found to be quite similar. Figure 2 shows the phase 
diagram for Li;,Co,_,O. The important point to note 
in this phase diagram is that the cobalt oxide phase of 
rock salt symmetry has its widest compositional range 
at high temperatures. At low temperatures a two 
phase region exists; one phase being the phase of rock 
salt symmetry with only a small lithium content and 
the other phase of the type LiCoQ. 
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Composition x in 
Figure 2. Phase diagram for Li-Co,_ 


From these phase diagrams it appears that the con- 
trolled valence concept has not completely solved the 
instability problem that was noted in the case of simple 
non-stoichiometric oxides. Both non-stoichiometric 
compounds and controlled valence compounds appar- 
ently have their widest range of solid solubility at high 
temperatures and may exhibit instability at lower tem- 
peratures. 

it should be noted, however, that not all controlled 
valence compounds behave like Li,Co,;-,O and 
Li,Mn,_,O. Goodenough (18) has reported much 
different behavior for Li,Ni,;_,O. The systems Li,- 
Ni,_,O and Li,Co,_,O are directly comparable since 
at low lithium content they have essentially rock salt 
cubie symmetry while at high lithium content (x = 0.5) 
they both crystallize in the CsClI structure. The 
CsCl,I structure may be visualized as a distorted rock 
salt structure where lithium atoms occupy alternate 
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(111) planes. As indicated in the phase diagram, the 
lithium ions in Li,Co,_,0 are either completely random 
as in the rock salt structure or completely ordered as in 
the CsCl,I structure and the transformation is discon- 
tinuous. On the other hand, Goodenough found that 
Li,Niqg—2)O orders gradually from the random rock salt 
structure to the completely ordered CsCl,I structure. 
The reason for this important difference is not clear. 

Magnetic Properties. As was mentioned earlier one 
of the main reasons for studying lithium-substituted 
transition metal oxides was to determine their magnetic 
properties. Contrary to prediction, none of the mate- 
rials discussed thus far were found to be ferromagnetic. 
In fact, an analysis of the magnetic data for the 
Li,Co,_,O system indicated that the interactions were 
all antiferromagnetic (16), the spins of the unpaired 3d 
electrons of one transition metal atom being aligned 
antiparallel to the spins of the six next-nearest-neighbor 
transition metal ions. The reason for the lack of ferro- 
magnetism in these systems became apparent only 
after a rather thorough study had been made of their 
electrical properties. 

In the case of Li,Co,_,0 a study was made of the 
effects of impurities on the symmetry of antiferro- 
magnetic materials. In antiferromagnetic compounds 
below a certain temperature, known as an antiferro- 
magnetic Curie temperature 7., the spins of the 3d 
electrons of next-nearest-neighbor metal ions are aligned 
in an antiparallel manner. This magnetic ordering 
frequently gives rise to crystallographic distortions 
below the antiferromagnetic Curie temperature. In 
some cases the distortions are just a change in axial 
ratios such as in hexagonal MnTe (19) while in other 
cases symmetry changes occur. In CoO the symmetry 
changes from cubic to tetragonal. 

The data obtained on the Li,Co,_,O system are 
shown in Figure 3. These data were obtained through 
the use of low-temperature X-ray diffraction technique. 
The curves are all similar to that obtained by Green- 
wald (19) on pure CoO which is included for comparison. 

As can be seen from the graph, distortion to tet- 
ragonal symmetry occurs in all but one of the Li,Co,_,O0 
samples. The most obvious feature of the data is that 
the temperature at which the distortion occurs decreases 
with increased lithium content. The temperature of 
the crystallographic distortion has been found to be in 
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Figure 3. Unit cell dimensions for Li,Coj_ 2)O versus temperature. 


608 / Journal of Chemical Education 


Lix 

Liy x0 


° .02 .04 0.10 0.20 0.30 
Composition x in Li, Ty-,)0 


Figure 4. Room temperature resistivity versus composition. 


good agreement with the antiferromagnetic Curie 
temperature obtained from magnetic susceptibility 
measurements. It can also be seen that the amount 
of distortion generally decreases with increased lithium 
content. 

Both this decrease in the deformation temperature 
and the decrease in the amount of deformation are in 
agreement with what would be expected. Since anti- 
ferromagnetism is believed to depend on an indirect 
interaction between neighboring magnetic ions, any 
substitution for these magnetic ions will decrease the 
interaction and thus decrease the antiferromagnetic 
coupling and its resulting effects. In  Lig.2Co,.s0, 
apparently sufficient lithium has entered the lattice to 
completely suppress any transformation to tetragonal, 
since the data show that at 40° below the magnetic 7. 
there is no structural distortion. 

For the answer to why these materials are not ferro- 
magnetic, we must turn our attention to the results of 
the electrical studies made on these compounds (20). 

Electrical Properties. Figure 4 shows a plot of 
resistivity at room temperature versus lithium content 
for these systems. When no lithium has been added, 
the materials all have very high values of resistivity, p. 
With small additions of lithium, p drops rapidly and 
then levels out. It is particularly interesting that the 
p values in the level regions reflect the sequence of the 
periodic table. That is, as we go across the transition 
period from Mn to Cu the value of the level portion 
decreases. 

The family of curves on Figure 4 results from ‘he 
family shown on Figure 5. Here the activation enerzy 
for conductivity, which is obtained from the slope of 
the linear log p versus 1/T curve, is plotted versus ‘|e 
lithium concentration for the various systems. Ag: in 
the same variation with the position of the transition 
metal in the periodic table is apparent. In the case of 
Li,Coqg_z)O, slightly different values of the activat) 0 
energy are obtained above and below the Curie temp: '- 
ature. 
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Figure 5. Activation energy versus composition. 


An obvious experiment which suggested itself was to 
measure the electrical properties of solid solutions of 
some of these oxide systems (2/). A typical solid 
solution would be between and 
The formula for such a solid solution may be written 
in the following way: 


In such a system a question arises as to whether one 
or both transition metal ions conduct current or whether 
the electrical properties are an average of those of the 
parent systems. Jonker (22) has studied this question 
in the perovskites and has found that in a perovskite 
system such as (La,;_,Ba,)(Mn,Fe,_,)O3, either man- 
ganese or iron will conduct the current but not both si- 
multaneously. This is the same as saying that the 
mixed valence situation will occur preferentially in one 
ion. The X-ray data that were obtained for the 
Li, |Co,Ni;_z]:-yO system are shown in Figure 6. In 
this figure are graphs at three different temperatures 
(—150°, 25°, and 1000°C) showing the lattice pa- 
rameter of the cubic cell in A as a function of cobalt and 
nickel content at constant lithium content. The room 
temperature data may be represented as two straight 
lines. In addition, these two lines intersect at the 
point where the lithium content equals the cobalt con- 
tent. In similar graphs where the lithium content takes 
on different values, the intersection is always at the 
equivalence point between the cobalt and lithium 
content. This result immediately suggested that 
cobalt was being preferentially oxidized to the trivalent 
stute. Non-preferential or completely random ioniza- 
tion would be indicated if the points fell along the 
single straight line. The heavy dashed lines which fit 
the experimental points were calculated assuming that 
Vegard’s Law applied and that cobalt was preferentially 
oxidized to the trivalent state. The right-hand portion 
of this graph may be interpreted as indicating the 
presence of Co**, Cot*, and Nit? ions. As the Ni*? 
lois increase in amount, the parameter decreases since 
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Figure 6. Lattice parameter as a function of composition and 
temperature. 


Nit? is smaller than Cot*. At the equivalence point 
no more Co*? remains. From this point on, the left- 
hand portion of the graph shows an increase in lattice 
parameter since Nit? is now formed and Ni** is larger 
than Co+*. Thus, the right-hand member shows mixed 
valence cobalt ions and the left-hand member mixed 
valence nickel ions. 

The ionization is, of course, not completely preferen- 
tial. By making a study of the behavior of the lattice 
parameter as a function of temperature it has been 
possible to get an estimate of the degree of preference. 
The data indicate that ~ 3 kcal more energy is required 
to oxidize nickel from the +2 to the +3 state in the 
crystal than to perform the corresponding cobalt 
oxidation. 

There is a striking correlation between the crystallo- 
graphic data and the electrical data for Li,{Co,- 
Nig—, ]i:-2O (23). Figure 7 shows a plot of the activa- 
tion energy for electrical conductivity for these mate- 
rials. Again it will be noticed that there is a difference 
in behavior on both sides of the equivalence point. 
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On the right-hand side where cobalt is preferentially 
ionized the activation energy is roughly that of Li,- 
Co,_,O; on the left side the activation is that of 
Li,Ni,_-O. The rounded maximum in the center of 
the graph possibly comes about through the blocking 
effect of large quantities of Ni+? in a lattice where con- 
duction is primarily by cobalt ions. 

Thus, both crystallographic and electrical data sup- 
port the preferential oxidation of cobalt; and, further- 
more, the activation energy is seen to be closely asso- 
ciated with the ion carrying the charge and not with the 
lattice as a whole. 

The origin of the activation energy for electrical 
conductivity in compounds such as Li,Ni;_,O was 
discussed first by Verwey (6). He suggested that the 
activation energy was the energy required to dissociate 
a Ni*? from a lithium and that after dissociation, the 
hole would be free to move through the lattice without 
any further expenditure of energy. However, at ~10% 
lithium all sites have at least one lithium ion nearest 
neighbor, and if Verwey’s contentions were correct, the 
activation energy at 10% Li would = 0. As was 
shown earlier (Fig. 5), the activation energy is still 
large at this lithium concentration (~14 keal in 
Li,-Mn,_,O). Thus, it seems reasonable that the 
energy is really an energy for mobility (20). 

The conduction process can be visualized as follows. 
Surrounding a hole or trivalent metal, the lattice is 
distorted. In order for the hole to move, the lattice 
must be moved to an unstrained position. The hole is 
now free to move since all sites are equal. The work 
done to move the lattice to this unstrained position 
is the activation energy for conduction. As can be 
deduced from the experiments on the Li,[Co,Ni,_,};-2O 
samples, this lattice distortion is highly localized and is 
a function of the transition ion involved. 

The reason that these materials are not ferromagnetic 
is associated with the activation energy term. The 
double exchange or resonance theory from which ferro- 
magnetism was predicted requires that the electron 
motion take place without activation. It will be 
remembered that the perovskites showed metallic-like 
conduction in the ferromagnetic range. In all of the 
lithium-substituted oxides there is a sizable activation 
energy required for conduction due to the lattice distor- 
tion surrounding the trivalent ion. Thus, double ex- 
change should not apply and ferromagnetisin should 
not result. 

In order to obtain a ferromagnet in this type of 
material, it is necessary to reduce the activation energy 
to zero. Such a material would as a result also exhibit 
high electrical conductivity. 

Li,Mnq_,)Se is such a material (24). This material 
is completely analogous to Li,Mn,;_,O since both are 
rock salt structures. It was predicted that the lattice 
distortions which lead to trapping of electron holes 
would decrease as the anions become more polarizable 
(20, 25). Since selenium is larger and more polarizable 
than oxygen, it is reasonable that Li,Mn,_,Se should 
have a lower activation energy than Li,Mn,—,O. 
Such a prediction may also be made on a more empirical 
basis. The resistivity and activation energy for 
conductivity of MnSe is much lower than that of MnO. 
Since the introduction of lithium almost invariably 
lowers the activation energy, it seems reasonable that 
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the value of the activation energy for Li,Mnq_,)%e 
should be very low. If it were to vanish, doul le 
exchange could occur and ferromagnetism wou'd 
result. 

Li,Mn,_,Se was prepared by reacting LiSe, Mn‘e, 
and Se. X-ray data indicate that this material is a 
single phase with rock salt structure in the compositi n 
range 0 < x < 0.11. 

As predicted, those materials are good conducto sx. 
The resistivity approaches 10—* 2 cm and the activati »n 
energy term appears to be absent. Thus, these n a- 
terials should exhibit ferromagnetic behavior. Figur: 8 
shows that ferromagnetism was indeed found in thi se 
compounds, although at rather low temperatures. The 
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Figure 8. Saturation magnetization at 77 °K versus composition. 


figure shows a plot of the saturation magnetization 
versus composition. The saturation increases with 
lithium content until the phase boundary is reached :nd 
then decreases due to the dilution by the additional 
phases. Therefore, we have achieved our goal in pro- 
ducing ferromagnetism in a mixed valence material 
analogous to Li,Ni,;_,O. In addition, the relationship 
between the nature of the electrical conduction process 
and the magnetic behavior of these materials has bven 
established. 
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One of the standard experiments in first 
year organic chemistry is the preparation of aniline by 
treating nitrobenzene with mossy tin and hydrochloric 
acid. This method, which is essentially a reduction of 
nitrobenzene to aniline, is described in a number of 
organic laboratory manuals.' We present here what 
we believe to be a more interesting laboratory prepara- 
tion of aniline. This method also shows students that 
some inorganic preparations and methods can be uti- 
lized in organic preparations. 

Although the Jones reductor method has been used in 
previous years as a means of reducing certain inorganic 
substances, such as the reduction of iron in limonite? 
before it is quantitatively determined, we find that by 
making certain simple modifications in the Jones re- 
ductor we can prepare aniline from nitrobenzene. 
While the yield is only 65-70%, we believe that this is 
suffi-ient as a first-year organic student preparation. 
We lo not intend to imply, however, that total reduc- 
tion of nitrobenzene is achieved by this method. To 
Sep: ate the unreacted nitrobenzene from the aniline, 
the product (anilinenitrobenzene mixture) is treated 
wit! dilute acid. The aniline reacts with the acid to 
forn a salt leaving the unreacted nitrobenzene, which 
can ‘hen be removed by washing with ether. 


_ 


e, for example, CoLEMAN, GEORGE H., Wawzonek, 
STANUEY, AND BucKLEs, Ropert E., “Laboratory Manual of 
Organic Chemistry,” Prentice-Hall, Inc., New York, 1949, p. 65. 

Leicester F., anp SIMPSON, STEPHEN G., 
“Qu: utitative ‘Chemical Analysis,” 10th ed., The Maemillan Co., 
New York, 1954, p. 212. 


Aniline by a Modified Jones Reductor Method 


140 g zine (10 mesh) is stirred with a mixture of 30 ml 
saturated mercuric chloride solution and 300 ml of 2.5 
N HCl for 5 minutes. The solution is poured off and 
the amalgam thoroughly washed with distilled water. 
(Any unused amalgam can be kept under water. ) 

A small plug of glass wool is placed at the bottom of 
the Jones reductor tube which is then filled within 15 
em of the top with the prepared zine amalgam. The 
reductor is then fitted with a filter flask which is at- 
tached to a suction pump. The stopcock is closed and 
the amalgam in the reductor is covered with water. 

Best results were obtained by adding 145 ml of 5 N 
H,SO, and 10 ml of nitrobenzene to the amalgam in the 
following manner: The water was drained from the re- 
ductor and 15 ml of the acid added with the stopcock 
partially opened. Small amounts of acid and nitro- 
benzene were added alternately. The stopcock and the 
suction were adjusted so as to keep a steady stream of 
product flowing. This part of the experiment must be 
carried out in such a way as to make certain that the 
reaction takes place within the body of the amalgam. 
Any aniline remaining in the reductor at the end of the 
reaction was washed out with 5 N H.SO,. 

The mixture in the filter flask was neutralized with a 
saturated solution of NaOH, the aniline steam distilled 
and extracted with ether. The ethereal solution was 
dried with solid NaOH, the ether distilled off, and the 
boiling point of the residue taken. This residue (ani- 
line) boiled at 184°C. The phenylthiourea of aniline 
was prepared which melted at 154°C. 

We hope both to increase the aniline yield and to 
apply the method to other compounds. 
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of laboratory exercises in bio- 
chemistry to medical students has become partially, if 
not wholly, a project or group type of collaborative 
effort. The rapid growth of the science has brought a 
spate of methodological techniques which can hardly be 
taught on the former simple and individualistic basis. 
Laboratory courses consisting mainly of procedures for 
the analysis of the constituents of blood and urine are 
slowly, but surely, being modified to include those 
which teach intermediary metabolism and characteriza- 
tion of proteins. The demands of such experimenta- 
tion for the relatively expensive instrumentation of 
ultracentrifugation, electrophoresis, spectrophotometry, 
and isotope counting have been met moderately suc- 
cessfully by the group type of project. The design of a 
group experiment must embody features which provide 
for more than the mere manipulation of instruments. 
The ones found so far to be most successful in our course 
have demonstrated or assessed a biological principle 
making use of as much modern instrumentation as 
budgetarily feasible. A good example of this type is 
the isolation of radioactive adenosinetriphosphate 
(ATP) from muscle, accomplished by means of the prep- 
aration of the barium insoluble phosphate ester frac- 
tion from a trichloroacetate filtrate, the absorption and 
elution of P*? labeled ATP on Dowex-1-chloride, and 
the chemical characterization of the molar constituents 
of ATP. The data from one of the better experiments 
are given below. 

The procedure for ATP is part of a more elaborate 
program involving the same group of students taught a 
short course on the biological use of isotopes within the 
same two-week interval. This consisted of three main 
parts: (1) the identifieation and characterization of 
P®?; (2) its distribution in the organs of the mouse; 
and (3) the preparation of ATP from muscle. Sub- 
groups of two students were assigned the first two 
parts, and the remaining four to six students undertook 
the preparation of ATP. This latter group was able to 
accomplish the injection of mice with P*?, the dissection 
of muscle, and preparation of barium salts of phosphate 
esters in one laboratory period of five hours. Simul- 
taneously, the resin column was prepared. A second 
period of five hours was necessary to effect the column 
separation and analytical procedures. A final con- 
ference of two hours with the assembled group allowed 
for presentation of data, interpretations, and quizzes. 
Several short lectures, demonstrations of equipment, 
and dispersal of mimeographed directions were helpful. 
The last two hours of the final period were reserved 
for a detailed discussion and presentation of data. One 
week was allowed for the submission of a formal report, 
some representative data of which are given here. 
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Isolation and Characterization of 
Radioactive Adenosinetriphosphate 
from Mouse Muscle 


Radioactive Phosphate Esters from Mouse Muscle 

Six to eight adult mice were injected with approxi- 
mately 100 uwcuries of P*? as NaH,P*?O, in doses of ().1 
ml. The animals were immobilized by wrapping them 
in a cone of thin rubber gauze and the injection made 
subcutaneously in the midback region. This was done 
so that activity which remained at or near the site of 
injection would not contaminate the tissues subse- 
quently dissected. The animals were sacrificed at 
15-minute time intervals for an hour, and at 2, 3, and 
4 hours, for isotope turnover studies in organs. The 
last three of these at 2-4 hours postinjection were re- 
served for the ATP isolation. Placing the mice for a 
few minutes in a desiccator, the bottom of which con- 
tained a small piece of dry ice, was found a rapid and 
simple means of dispatching them. 

As much muscle as conveniently obtainable in 10-15 
minutes was dissected (avoiding contamination with 
bone) and immediately placed in about 20 ml of ice-cold 
trichloroacetic acid (10%). An ice cube was added and 
the mixture homogenized for about one to two minutes 
in a small blendor. The homogenate was centrifuged 
for about 15 minutes at 4°C at 2500 rpm, and the 
supernatant containing the nonprotein tissue com- 
ponents filtered through glass wool. The extract was 
neutralized with 2. N NaOH until pink to phenolphtha- 
lein (ca. 5-10 ml) and the barium ion insoluble fraction 
containing the phosphate esters of adenylates, hexoses, 
and trioses precipitated by the addition of 0.5 ml of 
1 N BaCl.. The entire solution was placed in a freezer 
for about an hour or in a refrigerator at 4°C overnight 
to allow for precipitation and flocculation. The pre- 
cipitated esters were centrifuged for 10 minutes at 1°C 
and 2500 rpm, the supernatant discarded, and the pre- 
cipitate suspended in 5.0 ml of water. Barium ion was 
exchanged for hydrogen ion by the addition of a gram or 
two (wet weight, approximated by use of a porcelain 
spatula) of Dowex-50-resin (hydrogen cycle). he 
precipitate was observed to dissolve as the exch: nge 
occurred. Completeness of exchange of hydrogen for 
barium ion was confirmed when a drop of the clear 
solution was found to give a negative test for barium: ion 
with dilute H,SO,. The resin was separated by decai:ta- 
tion and the pH of the solution adjusted to 8.3 with 
dilute NH,OH (few drops) until slightly pink to )he- 
nolphthalein. The solution was then diluted to ex- 
actly 35 ml in a large test tube, and an aliquot o! 0.1 
ml was reserved for a count. Chromatographic -ep- 
aration of the adenosinetriphosphate was undert: ken 
on this extract on a subsequent lab day. The solu'ion 
was frozen until a resin column (Dowex-1-chlor:de) 
was prepared. A discussion of the theory of exch:nge 
resins at this point in the experiment was timely. 
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Separation of Radioactive ATP by Column Chromatography 


Ten grams of resin (Dowex-l-chloride 10% cross- 
linked, 200-400 mesh) were placed in a liter beaker and 
washed by decantation 8-10 times to remove dirt and 
fine particles. A 10 ml serological pipet was used for 
the column with a small plug of glass wool inserted and 
drawn to the tip with aspiration. A plastic funnel was 
fitted tightly over the mouthpiece and plastic tubing 
wit a pinch clamp attached over the tip. Resin was 
suspended in water, poured by decantation into the 
funnel, and allowed to settle gently by gravity into a 
packed bed. After the resin was floated into the 
pipet, a separatory funnel was attached to the mouth 
end by means of polyethylene’ tubing. The whole 
apparatus was clamped to a stand, and the column, 
funnel, and connecting tube carefully freed of air 
bubbles. The 35 ml of solution containing the radio- 
active esters were thawed and poured slowly on the 
column. Ten-milliliter portions of the effluent were 
collected in 10-ml graduate cylinders alternately 
changed and 0.1 ml from each counted wet in nickel 
cup planchets in an end window Geiger counter. Com- 
parison of the count rate with that of the original 
filtrate showed that virtually all of the radioactivity 
had adhered to the resin. See figure near the origin. 
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isolation of ATP*? from phosphate esters of mouse muscle. 


All of the esters less polar than ATP were eluted in 
one fraction from the column with approximately 100 
ml of 0.2 N NH,C!l (larger peak in figure).!_ Volume 
aliquots (0.1 ml) were taken from each tube and 
counted. Ordinarily the first few tubes collected con- 
tained the greatest portion of the counts. When a 
minimum in the count rate was reached and a persistent 
low value was observed in several successive tubes, the 
elution of ATP was begun. This was accomplished by 
swit: hing eluting solvents to more concentrated (0.5 N) 
NH.°l and collecting 5.0-ml fractions. The count rate 
of phosphorous in the ATP fraction was seen to reach a 
maximum and then fall to a constant minimum at which 
Volume the elution was discontinued. The cumulative 
volume for the elutions of the two phosphate peaks 
(including original effluent) usually totaled between 
170-200 ml. The apparent broad, low peak in the 
figure in the region just preceding the elution of ATP is 


unexplained and is unique in that it did not occur in 
other separations. 


Characterization of ATP*? 


The 5-ml fractions corresponding to the maximum 
concentration of P** (tubes 16, 17, and 18), were as- 
sayed for the constituents of ATP. Adenine was 
measured by its absorption at 260 my using a value for 
the molar extinction coefficient of 13 X 10%. For a 
solution containing 0.01 umole per ml, this corresponds 
to an optical density of 0.130. A dilution of 1:5 of the 
elutate from the column was usually found necessary. 
The absorption at 260 mu measurement was made by 
the instructor and provided a rapid estimate of the 
amount of ATP so that proper dilutions for the other 
analysis could be made. In this way, student use of 
expensive silica cuvettes could be avoided. The di- 
luted solution was reserved for assays of ribose, total 
phosphate, and inorganic phosphate. Ribose was as- 
sayed using the orcinol procedure.? Phosphate in both 
a 1-ml aliquot digested with H,SO, and an undigested 
sample was assayed by the Fiske and Subbarow pro- 
cedure.* Reagents and standards for both these assays 
were previously prepared and made available to the 
student groups. Data for the three tubes corres- 
ponding to the peak in eluted counts in Figure 1 are 
given in the table. Standard curves (not shown) were 
obtained by using dilutions of a ribose-5-phosphate 
standard solution (1 ymole/ml). The tube corre- 
sponding to the peak (tube 17) gave molar constituents 
for A: R: P equal to 1.1 :1.0:2.9. There were usually 
negligible amounts of free inorganic phosphate in the 
preparation indicating no decomposition of the ATP 
during the chromatography and subsequent analysis. 
All of the groups achieved good separation of phos- 
phorylated components of the mixture on the column, 
and nearly all obtained acceptable data for characteri- 
zation of the ATP. In one instance when the chroma- 
tography was accidentally interrupted for a week of 
spring recess, the A : R : P values were close to 1 : 1 : 2 
giving a more to be expected yield of ADP rather than 
ATP. It should be emphasized that the active super- 
vision of an instructor is required, or problems of 
counting, sample preparation, or intricacies of resin 
column chromatography can easily lead to poor results 
with beginning students and greatly reduce the effective- 
ness of the experiment. 


Characterization of ATP®? in Column Fractions 


Absorption 
Fraction at Ratio,” 
No. 260 Pentose,* Total P,*.° A:R:PPP 
16 0.169 0.155 0.432 1.1 :1.0:2.8 
17 0.190 0.175 0.505 1.1 :1.0:2.9 
18 0.150 0.179 0.461 0.85:1.0:2.6 
* Corrected for free inorganic phosphate (found to be very low 


or negligible). 
> Based on pentose as 1.00. 
© The values given are u moles/ml in fractions diluted five times. 


1 Successive elutions were made with NH,Cl as shown. The 
total count in the original extract (0.1 ml counted 924 cpm, total 
volume 37.5 ml) was: 37.5 X 10 X 924 = 347,000. The total 
count recovered by summing the counts in all the tubes was 
326,000. 

2? Messaum, W., Z. Physiol. Chem., 258, 117 (1939). 

3 Fiske, C. H., anp Sussarow, Y., J. Biol. Chem., 66, 375 
(1925). 
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Stanley J. Storfer 

and Ernest I. Becker 
Polytechnic Institute of Brooklyn 
Brooklyn 1, New York 


I is paradoxical that the instructor 
must strive continually to inspire and sustain the stu- 
dent’s interest in the first year organic chemistry labo- 
ratory, since many students first become attracted to 
chemistry through their interest in the products of 
organic chemistry—colors, antibiotics, fibers, explo- 
sives. 

Yet, the introductory year of organic chemistry labora- 
tory often fails to capitalize fully on the interest first 
aroused by these ‘‘magic’” names. The challenge to 
the imagination is seldom awakened by the required 
experiments. 

On the other hand, in our opinion, qualitative organic 
analysis and quantitative inorganic analysis courses 
generally arouse more student interest. In the former, 
the student is on his own and the successful solution of 
unknowns provides strong stimuli to his interest and 
imagination. In the latter, the acceptance of an analy- 
sis by the instructor is a good reward for the care and 
patience the student exercised which otherwise might 
be labeled drudgery. Ordinarily, the organic labora- 
tory possesses neither of these provocative features; 
most experiments succeed to some degree and high 
precision is not required. As a result the student 
generally has had little regard for the organic labora- 
tory. While awareness of this problem is not novel 
(1, 2, 3), few countermeasures have crept into the usual 
laboratory course. 

For a number of years we have experimented with 
methods hopefully designed to recapture student 
interest in the organic laboratory. The purpose of 
this paper is to report on these various experiments. 

The primary objectives in the organic laboratory 
course are to instruct the student in the principles and 
practice of laboratory procedures, to acquaint him with 
representative syntheses of organic compounds, and to 
allow him to study the physical and chemical proper- 
ties of certain classes of organic compounds. In addi- 
tion, we expect our students to operate safely in the 
laboratory and to enjoy the work. 

In an attempt to determine attitudes toward the 
experiments and to the course, students were invited to 
submit answers anonymously to the following questions: 

(1) What experiment did you particularly like? 
Why? 

(2) What experiment did you dislike most? Why? 
The replies showed definite trends. Experiments 
which dealt with techniques for the purification of 

organic compounds were considered to be boring and 
without apparent purpose. Preparative experiments 
were described as ‘‘cook book”’ recipes since the proce- 
dures and results were outlined in the laboratory text. 


614 / Journal of Chemical Education 


Teaching Techniques in the 
Undergraduate Organic Laboratory 


The students also felt that experiments which demon- 
strated the properties of classes of organic compounds 
were a waste of time since the text discusses these sub- 
jects thoroughly. 

It is apparent from these comments that the studeiits 
had little or no motivation to perform the experiments 
conscientiously. Replacing the most disliked experi- 
ments with different ones would result merely in sub- 
stituting one set of “cook book” recipes for another. 
We-were convinced that the purposes of the experi- 
ments were worthwhile and necessary. We chose to 
modify the experiments wherever possible to introduce 
an element of the “unknown” and thus to raise student 
interest by giving him a greater responsibility in the 
outcome of the experiments. 


Characterization Experiments 


The experiments which demonstrated the properties 
of alkanes and alkenes, aldehydes and ketones, amines, 
and sugars were severely criticized by the students. 
Because they knew what to expect from known com- 
pounds, they resented having to run experiments on 
them even though the necessity of doing so was care- 
fully made in the oral laboratory instructions. To 
obviate this resentment we eliminated the requirement 
of performing the known reactions and decided that 
only solving the unknown would be graded. 

Each student was given an unknown which was to be 
classified as a primary, secondary, or tertiary amine or 
as the corresponding hydrochloride. They also were 
asked to prepare two derivatives of the unknown and to 
report the melting points. Bonus credit was offered to 
any student who could correctly identify the compound 
from the data. 

All the students proceeded to attack the unknown. 
After about three hours of fruitless and generally 2im- 
less labor, they went to the knowns to learn what ‘he 
standard tests really look like. With this experieiie, 
they went back to the unknown and solved it ea~ ly. 

In the experiment on sugars, known compounds \\ re 
again made available. The students determi ed 
whether their unknowns were reducing or not, . nd 
prepared phenylosazone derivatives. They were g: en 
bonus credits if they used additional experiments | 1d 
thereby identified the sugar. The important poi: is 
that most of the students now went to the known ¢ !n- 
pounds first and then to the unknowns. 

Two unknowns were distributed for the experin «ut 
on aldehydes and ketones. One contained a carb: \y! 
function while the other did not; the student ha to 
determine this. With the carbonyl compound 10 
hand, he then had to characterize it as an aldehy’ oF 
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ketone and to prepare two suitable derivatives. A 
bonus was awarded if the carbonyl compound was iden- 
tified from the information obtained. By this time, 
the routine procedure of working with knowns first and 
then unknowns was universally followed. 

he experiment on alkanes and alkenes, in which the 
student received two unknown samples, was performed 
by all, quickly, and with interest. 


Procedural Experiments 


Only limited success has been achieved to date in our 
attempts to encourage the students to perform con- 
scientiously those experiments designed to teach labo- 
ratory technique. The use of unknowns in the melting 
point experiment afforded satisfactory results; how- 
ever, similar techniques were unsuccessful when applied 
to crystallization and extraction experiments. The 
experiments demonstrating distillation and fractional 
distillation techniques were well received partially 
because of their simplicity and partially because their 
importance was illustrated by scheduling a preparative 
experiment, which required proficiency in these tech- 
niques, immediately afterward. Steam distillation was 
well liked because it invol.ed the isolation of a natural 
product (citral from lemon grass oil). 


Preparative Experiments 


More difficult were our attempts to enliven the pre- 
parative experiments with an “unknown” aspect. 
The greatest success, achieved accidentally, involved 
the synthesis of benzopinacol by the photochemical 
reduction of benzophenone. A recent case of poor 
logistics resulted in an inadequate supply of isopropyl 
alcohol, the recommended solvent and reducing agent. 
In order to make the best of an unfortunate situation, 
we asked the students to select and employ any primary 
or secondary alcohol in the chemical warehouse, adjust 
the laboratory procedure accordingly, and report the 
results of their observations. We emphasized that we 
could not predict the outcome of each experiment and, 
consequently, a poor yield would not reflect on their 
ability, but would enable the class to determine for 
themselves just what conditions would be best for the 
performance of the reaction. 

The students selected methanol, ethanol, n-propyl 
aleohol, isopropyl] alcohol, sec-butyl alcohol, and butane- 
1,3-diol as the alcohols to be studied. One student 
elected to use an ultraviolet lamp as the light source in 
order to compare its efficiency with that of sunlight. 

The results showed that isopropyl alcohol was the 
best reducing alcohol and that the ultraviolet lamp gave 
a better yield in shorter time than sunlight. The 
students were enthusiastic about their contribution. 
Of course, the theory behind the results was presented 
in a brief discussion. 


Special Experiments 


lor a number of years we have included a special 
pre;arative experiment as part of the regular assign- 
ment. “Special” simply refers to a compound taken 
fron a suggested list not in the text (4). As is custom- 
ary in such cases, the student carried out a literature 
search and, after a conference with the instructor, went 
to the laboratory. The teaching time required in this 
technique was nearly prohibitive. 


To relieve this situation we enlisted the aid of a 
number of research and teaching fellows in the following 
way. At the beginning of the semester we polled afew | 
of the faculty to obtain a list of compounds which would 
be useful in their research programs. Additional cri- 
teria for selection were that the compounds were not 
available commercially and that each could be made in 
from two to three (5.5 hr) laboratory sessions. A 
number of graduate students were invited to take part. 
The course students then selected a compound, inter- 
viewed the graduate student who was interested in 
that compound, and finally carried out the synthesis 
in the laboratory space of the graduate student. 

With this one-to-one instructor to student ratio, the 
student got personalized instruction beyond what could 
be given within the limits of the laboratory course. 
The graduate students, with their vested interests in 
getting the products, spent a good deal of time teaching 
laboratory techniques and seeing to it that the experi- 
ments were carried out properly. Further, they told 
the course students what would be done next to the 
products and so exposed the course students to a glimpse 
of a research program. 

We had tried using research compounds for the special 
experiments in previous years. The students, however, 
had felt they were being exploited. In the current 
organization this feeling was obviated because they 
appreciated the objectives for the compounds and be- 
cause they got such intensive laboratory help. 

On the last day of the semester the course students 
were assembled and each presented briefly his special 
experiment. All the students took notes, thus broaden- 
ing the scope of the teaching. To establish control, a 
question on the final examination asked for the equa- 
tions for two out of three of the special experiments, 
omitting, of course, one which the student had per- 
formed. 


Discovery Replaces Drudgery 


The outcome of introducing the ‘unknown’ in the 
majority of the experiments has been enthusiasm for 
and better training in organic chemistry. The students 
relished having the responsibility for making discover- 
ies on their own. They enjoyed carrying out control 
reactions as well as solving unknowns because their 
personal experience had brought home the necessity of 
doing them. Particularly, they liked working with a 
graduate student where they were exposed to a research 
program. Several students suggested—and _per- 
formed—additional experiments related to their special 
experiments in order to “round out” their knowledge of 
the subject. As they gained confidence in their ability 
to perform an experiment, observe it, and draw the 
appropriate conclusions, their questions changed from 
“What is supposed to happen?” to “Why does it hap- 


pen?” 
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= method of weight titrations, al- 
though seldom used, is an old procedure.! The method 
has never been popular. There are some obvious rea- 
sons for this situation. First, weight burets? are cum- 
bersome and unhandy to use. Second, they require 
the use of an analytical balance, which is usually 
tedious. Third, they give an order of precision which 
is seldom called for in most analytical work. In general, 
they seem to have little to offer. 

However, with the use of syringes and automatic 
balances, it is possible to make weight titrations more 
practical than ordinary volumetric determinations. 
This particular combination has many distinct advan- 
tages and in many cases should replace the time-honored 
methods of volumetric analysis. 

Much of the value of weight titrations is lost, how- 
ever, if the other parts of the analysis are carried out 
with the usual volumetric flasks and pipets. (This 
would introduce two sets of units, which could only be 
interconverted by a determination of the density. 
Moreover, it would be inconsistent to carry out the 
various steps of an analysis with the different degrees of 
precision.) It is therefore desirable to devise an appro- 
priate counterpart for volumetric flasks and pipets if the 
general method is to be made practical. 

Syringes as Weight Pipets 

A standard 20 ml-B-D Multifit (registered trademark 
of Becton, Dickinson, and Company) Syringe was 
modified by sealing a short length of Pyrex capillary to 
it (Fig. 1). The delivery tip has been drawn out, 
ground, and beveled. 


Figure 1. Weight pipet. 


Commercial syringes are generally not made of 
Pyrex. However, they have a coefficient of expansion 
close enough to that of Pyrex so that a good seal can be 
made between the two. An amateur glass blower can 
do a satisfactory job with a little care. The syringe 
glass seems to have a lower softening point and a slightly 
greater coefficient of expansion. It will crack more 
easily than Pyrex. 

1 WasHBuRN, E. W., J. Am. Chem. Soc., 30, 39 (1908). 


?FriepMan, H. B., anp LaMer, V. K., Ind. Eng. Chem., 
Anal. Ed., 2, 54 (1930). 
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~ Weight Titrations Revived 


We should note at the outset that pipets need not ive 
reproducible. ‘There is no part of analytical chemistry 
which demands reproducible delivery, as such. In thie 
use of weight pipets, therefore, no attempt has been 
made to provide reproducible delivery. The syringe 
is simply weighed before and after delivery of liquid, 
and the loss in weight is the amount delivered. 

These weight pipets are much easier to use than the 
volumetric pipets. They are not subject to drainage 
errors as is the volumetric pipet. One may handle 
highly poisonous, corrosive, or radioactive material 
with ease and without danger. One does not need 
rubber bulbs, which tend to make the use of volumetric 
pipets awkward. 


Syringes as Weight Burets 


The same piece of equipment can be used as a weight 
buret. The syringe is weighed before and after the 
titration, and the loss in weight is the amount of titrant 
delivered. In this case, however, the control of liquid 
delivery is a little more difficult. The “head” of 
liquid within the syringe provides a pressure which 
tends to deliver the liquid into the titration beaker 
without any force from the operator. . Toward the end 
of the titrations some pull on the plunger is needed to 
prevent it from delivering too rapidly. 


Figure 2. Weight uret. 


We have improved the control immeasurably by pro- 
viding a lightweight screw mechanism (Fig. 2). At the 
beginning of the titration when rapid delivery is needed, 
a quick release mechanism permits the syringe to be 
operated in the usual manner. When this mechanisin is 
not actuated, the movement of the plunger is controled 
by the knurled end of the screw, and the delivery is 
slowed to any desired rate. When the syringe is fi'!ed, 
the entire unit weighs less than 200 g and will not over- 
load an analytical balance. The amount of tit: ant 
delivered is determined as it is with the usual we ght 
buret. 

Both the pipet and buret are much too long to fit »na 
standard analytical balance conveniently. All of our 
work was carried out using an Ainsworth Type § a:ito- 
matic balance. During the weighing operation one 
door was left open; the syringe extended out this -de. 
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In the delivery of 20 g, we are not interested in weights 
below 0.002 g (one part in 10,000), if that; any errors 
due to air currents or fingerprints can be ignored. 


Weight Flasks 


In order to make our method of analysis consistent, 
we must have a substitute for volumetric flasks. As 
in the case of the pipet, a volumetric flask need not be 
reproducible. 

To make up one liter of a standard solution by 
weight, one simply weighs out the appropriate sample 
from a weighing bottle into a 1500-ml beaker. The 
weighing bottle is, of course, weighed on an analytical 
balance to obtain the loss in weight. The beaker plus 
sample is placed on a large capacity balance and 
weighed; approximately one liter of solvent is added 
and the beaker reweighed. The increase in weight 
gives the exact amount of solvent added, and one can 
immediately calculate the exact weight concentration 
in a straightforward manner. 

Unfortunately, there are few balances capable of 
weighing these relatively large amounts to the desired 
accuracy and with a minimum of effort. Mettler 
Instrument Corporation probably has the best balance 
for such an operation; their type K5 weighs up to 2000 
g with a precision of plus or minus 0.2 g and does it 
automatically. Of course, any large capacity balance 
can be used; it need not be automatic since standard 
solutions are made up only infrequently. Moreover, 
the usual practice is to make up large quantities of 
secondary standards which are made up only approxi- 
mately and subsequently standardized against a pri- 
mary standard. 

One must also be able to take an aliquot on a weight 
basis. For this operation we need to know the weight 
of the sample and the weight of the aliquot; multiplying 
our result by the ratio of sample weight to aliquot 
weight gives us the total active ingredient in the 
sample. 

The aliquot weight is simply the weight delivered 
from the weight pipet. The sample weight is obtained 
by subtracting the container weight from total weight 
of container plus sample. For this work we used 250- 
ml beakers of known weight, or which are weighed 
immediately before adding the sample. After adding 
the sample, the total weight is obtained, and the dif- 
ference is the sample weight. 

We have thus outlined a method by which any volu- 
metric procedure can be transformed to a corresponding 
gravimetric procedure since every volumetric operation 
has gravimetric counterpart. 


Experimental Results 


A sample standardization of NaOH with primary 
standard potassium acid phthalate was used to test the 
ope:ation of the weight buret and to obtain figures for 
the standard deviation. Phenolphthalein was used as 
an indicator. Two series were run: one with a 20-ml 
syringe and one with a 30-ml syringe (see table). 

_Oue would expect that the largest error in the titra- 
tion would be.in the repeatable location of the end point; 
the weighing errors must certainly be small. Assuming, 
then, that the end point location introduces the biggest 
source of variance about the average, the variance will 


be smallest percentage-wise for the larger samples. This 
is borne out by the data: the standard deviation, in 
parts per thousand, is smaller for the larger samples. 
In order to obtain the most sensitive indication of the 
approaching end point, the tip of the syringe buret was 
immersed below the surface of the titrating medium. 
After the titration was complete, the tip was wiped to 
dryness and then weighed. The titration itself was 
carried out in a 250-ml beaker, using magnetic stirring. 


Resume of Experimental Results 


20-ml 30-ml 
weight buret weight buret 


Number of determinations 7 7 
Average weight of NaOH added per 
titration, in grams 17.725 
Concentration of titrating solution, 
in moles of NaOH per kilogram 
of solution, average of 7 deter- 
minations 0.10715 0.10721 
Standard deviation, in moles of 
NaOH per kilogram of solution 0.000065 0.000047 
Standard deviation in parts per 
thousand 0.607 0.444 


26.979 


One might well ask why weight titrations should con- 
stitute an improvement over the usual volumetric 
procedure. A discussion of the advantages should 
include: 


There are no drainage problems.* There is no need to consider 
speed of delivery or drainage time. In weight titrations the 
drainage problem is simply nonexistent; liquids of any reasonable 
viscosity can be handled with equal accuracy. A corollary to 
this is: 

Cleaning is easier and less critical. A volumetric buret or 
pipet must not only be chemically clean, but physically clean. 
Whereas a slight amount of grease on a syringe causes no notice- 
able difference, a greasy buret is worthless. Even when burets 
are kept filled with liquid they tend to require frequent cleaning. 
The analyst who runs only an occasional titration spends more 
time cleaning the buret than he does in actually carrying out the 
titration. Sometimes, if some silicone grease has been introduced 
via stopcock grease, it may be virtually impossible ever to get 
the buret clean. This brings us to the third consideration: 

There is no stopcock to grease or to leak or to fall apart. The 
syringe may be used on any chemical that will not attack glass, 
and there is no need for having grease of any kind. 

There is no meniscus to read. We can throw away our buret 
reading cards and magnifying glass. Even such titrants as per- 
manganate cannot cause difficulty. 

The syringe, as we have devised it, gives much better control 
of delivery of titrant than either the standard buret or the present 
weight buret. A stopcock is an abominable device for controlling 
the flow of liquids; a buret with a needle valve is something of an 
improvement. With a syringe it is quite easy to ‘“‘sneak up’”’ 
on an end point. 

A weight titration can be made more precise. This, in itself, is 
seldom needed since one or two parts per thousand is usually 
sufficient for most analytical work. On those occasions, how- 
ever, when the answer is the difference between two titrations, 
the increased precision is sometimes the difference between a 
usable method and one which is not. 

No tedious calibration is necessary. For anyone who has ever 
had to calibrate a buret, volumetric flask, or pipet, this should be 
aboon. Calibration takes all the fun out of analytical chemistry. 
By eliminating glassware calibration we do away with changes in 
calibration caused by temperature fluctuations. 

Syringes are easier to refill. A simple reverse motion on either 
pipet or buret refills them. No buret funnels are needed, no 
standing on stool to reach the top of the buret and pouring 


3 Kimble Glass Co., Toledo 1, Ohio, ‘““The Care and Handling 
of Glass Volumetric Apparatus,” 1957. 

Manvitte, R. L., anp HEeNpeERsON, 8S. R., Anal. Chem., 25, 
pp. 840f (1953). 
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from a one-liter bottle, no liquid slopping on the buret and equip- 
ment. Because of their compactness, syringes can easily be 
adapted to dry box operations. 

It is easier to protect titrants from atmospheric contamination. 
Carbon dioxide is easily excluded in titrations with alkali: the 
glass tip of the syringe can be lowered into the stock bottle through 
a slit in a gum-rubber cap.‘ 

The standardization is such that there are no changes in concen- 
tration of solutions due to temperature changes. This effect, while 
not pronounced for aqueous solutions at ambient room tempera- 
ture, can be very important in nonaqueous titrations, where the 
liquid coefficient of expansion is much larger. This has been 
noticed particularly in the case of acetonitrile. 

There is an overall saving in time. The actual titration time is 
roughly equivalent, but the subsidiary work, such as cleaning, 
calibrating, greasing stopcock, etc., is almost nonexistent. 

As a rule, smaller volumes are used; a 15-20 ml weight titra- 
tion replaces a 40-50 ml volumetric titration. This means that 
costs of reagent should be decreased by 50%, that stock solu- 
tions will last two or three times as long, and that less time will 
be spent making up these solutions. 

Fewer sizes of pipets and burets will be needed since each syringe 
can cover a large range without loss in accuracy. 


The method of weight titration does have one disad- 
vantage: an analytical balance is needed, and weighings 
are more numerous. The average chemist would 
sooner put up with all of the above enumerated disad- 
vantages than have to use an analytical balance. 
Fortunately, we now have semiautomatic balances such 
as the Ainsworth Type 8, the Mettler Type B5, and the 
Sartorius Selecta. While it cannot be recommended 
that a laboratory purchase one of these $900 balances 
just to carry out weight titrations, the laboratory 
which is presently equipped with one can use this 
method to advantage. 


Definition of a Molel Solution 


In the case of a weight titration it is convenient ‘0 
have a new unit of concentration. Thus in our labor.- 
tory, we have defined a one molel (sic) solution (abbre- 
viated M) as one gram molecular weight dissolved in 
one kilogram of solution, and a one normel solution (.\’) 
as containing one gram equivalent weight in one ki) - 
gram of solution. 

The molel unit is, of course, implicit in any weigit 
titration. One can carry out a determination without 
ever using this terminology. (The same can be said for 
normal and molar units.) However, if any consideralle 
amount of work is done with weight titrations, a new 
unit is certainly desirable. 

Two things are immediately apparent. First, molel 
and molar solutions approach the same numerical 
value as the solution approaches the density of pure 
water (where one liter equals one kilogram). In the 
0.1 M concentration range the difference between the 
two units is seldom more than a few parts per thousand. 
Secondly, the molel concentration can be obtained by 
dividing the weight per cent by the molecular weight. 
Since many handbook tables list the density of solu- 
tions as a function of weight per cent, it is possible to 
convert from molel to molar units, or vice versa. 
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Recently, a new muiling technique for 
preparing samples for infrared spectra was reported 
which makes use of ground glass plates.' This tech- 
nique proves to be very satisfactory in powdering solids 
for melting point determinations in the elementary or- 
ganic laboratory. The use of ground glass plates has 
many advantages over methods now commonly used. 
There is not the danger of breakage of thin watch glasses 
with the glass rod or spatula used. Since the surface of 
a watch glass or a porcelain dish is curved, crushing 
with a flat spatula or knife blade is difficult. No other 
utensils are required but the two glass plates, and 
powdering is fast, simple, and complete. Paper is 
not suitable for hard crystals; there is also the possi- 
bility of contamination with paper fibers. Clay plates 
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Inexpensive and Convenient Method for 
Powdering Solids for Melting Point Determinations 


are porousand may absorb some of the compound; or «lay 
particles may become mixed with the organic pow ler, 
making observation of the completion of melting nore 


difficult. Cleaning of the glass plates is very simple, 
i.e., by washing with an organic solvent or by mu! ing 
with sodium carbonate followed by rinsing under the 
tap as suggested in the original paper. The ¢'ass 
plates are very inexpensive, i.e., several are equiv: cnt 
to the cost of a mortar or a spatula. The proce-- of 
grinding the plates using 220 mesh carborundum (\:<ed 
in the original reference) is very simple and can be er- 
formed by the student. The plates are merely ru’ ed 
together with moistened carborundum powder bet»: 
them, using a rotary motion. 


1 Crook, A., AND Taytor, P. J., Chem. & Ind., 1958, 95. 
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_ and Fawzy S. Sadek 
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L., the previous article (10), the types 
and properties of available chelons, methods of end 
point detection, and the choice of titration conditions 
were discussed. This paper describes the titration 
meihods and various ways of achieving selectivity, and 
lists some hints and precautions for practical work. 
In addition a number of experiments are given which 
demonstrate the principles and serve as suitable mate- 
rial for undergraduate laboratory work in quantitative 
and inorganic chemistry. They should also be useful 
as a practical introduction to this relatively new ap- 
proach to titrimetry. 


Titration Methods 


The following reagents and solutions are suitable for 
the experiments here described. All chemicals must be 
of reagent grade. The water used in preparing all 
solutions and for the titrations must be free of metal 
cations. This latter point can hardly be overempha- 
sized, for the distilled water encountered by the authors 
in numerous laboratories throughout the U. 8. con- 
tained traces of metal ions (such as copper and iron) 
sufficient to obliterate the end point either partially or 
completely. The best remedy is quite simply achieved 
by passing distilled water through an ion exchange 
cartridge (e.g., renewable cartridge for the Barnstead 
Bantom Demineralizer) and collecting the deminer- 
alized water in a clean Pyrex jug. The cartridge and jug 
can be conveniently located at the distilled water tap 
and appropriate connections made by rubber stoppers 
and Tygon tubing. 

The suitability of water is readily tested by adding 
0.5 ml ammonia buffer (pH 10) and two drops of 
Eriochrome Black T indicator to 100 ml of the water. 
If the water is free of interfering metal ions, the solution 
will be pure blue (not reddish or purplish). If not, add 
afew drops of EDTA; if the solution then turns pure 
blue, the impurities are probably magnesium and cal- 
cium. Although these metals do not block the indi- 
cator action, slightly high results may be obtained. A 
reddish or purplish tint at this stage usually indicates 
copper or iron and the water is unsuttable. 

_Faally all glassware should be cleaned with acid, 
nnscd, and then soaked (for thirty minutes in stubborn 
casc-) in hot alkaline EDTA, and then rinsed thor- 
ougi:ily. Titration vessels used by students should be 
clea .ed ina similar manner. The authors have observed 
maiy cases of fading end points caused by improper 
clea ising of titration flasks; one was eventually traced 
to a1: almost invisible deposit of magnesium ammonium 
pho-phate remaining in the vessel from another ex- 
periment. 


Illustrative Experiments 


Chelon Approach to Analysis (Il) 


EDTA, 0.0100 M. Dry about 2 g of reagent grade disodium 
ethylenediaminetetraacetic acid dihydrate at 80° for 2 hours. 
Weigh accurately 1.861 g of this dried substance and dilute it to 
exactly 500 ml in a volumetric flask with demineralized water. 
Transfer it at once to a dry polyethylene bottle for storage. 

Trien, 0.01 M. Dissolve 1.72 g of reagent grade triethylene- 
tetramine disulfate (J. T. Baker Chemical Company) in 500 ml 
of demineralized water. Transfer immediately to a polyethylene 
bottle for storage. Check its titer as follows: pipet 10 ml of the 
standard zinc solution into a 250 ml Erlenmeyer flask, dilute to 
100 ml with demineralized water, add 0.5 ml of ammonia buffer, 
3 drops of Zincon indicator. Titrate with the trien until the color 
changes from blue to yellow orange. 

Indicators: Eriochrome Black T, Caleon, Methylthymol Blue, 
Xylenol Orange, and Zincon. Weigh 0.1 g and dissolve in 10 ml 
methyl alcohol. Filter and store in dropping bottles. Check every 
three weeks for indicator action and prepare fresh if necessary. 

Buffer, pH 12.5: Dissolve 41.0 g diethylamine hydrochloride 
in 400 ml. water, add 40 ml of 50% NaOH, dilute to 500 ml, 
and transfer to a polyethylene bottle for storage. pH 10.0: 
Dissolve 32.0 g ammonium chloride in water, add 285 ml fresh 
concentrated ammonia, and dilute to 500 ml with demineralized 
water. Store in polyethylene bottle. pH 5.5: Dissolve 41.0 g 
sodium acetate trihydrate in demineralized water, add 3.0 ml 
glacial acetic acid and dilute to 500 ml. Note: the pH corre- 
sponds to the solution being titrated and not to the stock buffer 
solution itself. 

Standard metal salt solutions: Magnesium, 0.01 M. Dissolve 
1.28 g of Mg(NO;).-6H,O in 300 ml of demineralized water, add 
0.5 ml concentrated nitric acid and dilute to 500 ml with water. 
Check its titer against standard EDTA according to experiment 
la. Zinc, 0.01 M. Dissolve 1.49 g of Zn(NO3)2-6H,O in 200 ml 
distilled or demineralized water, add 0.5 ml concentrated nitric 
acid, dilute to 500 ml with water and check its titer against stand- 
ard EDTA by the same procedure employed for magnesium. 
Bismuth, 0.01 M. Without warming, dissolve 2.45 g of Bi(NO;)3-- 
5H.O in 6 ml of concentrated HNO; and 20 ml demineralized 
water. Then dilute to 500 ml with water. Standardize against 
0.01000 M EDTA as follows: pipet 10 ml of the bismuth solution 
into a 250 ml Erlenmeyer flask, dilute to 100 ml with water, and 
add 4 drops Xylenol Orange. Titrate with standard EDTA until 
the color changes from pink to yellow. Other metal salt solutions: 
Prepare 500 ml of 0.01 M aqueous solutions of the following 
nitrate salts (Ca+?, Bat?, Cot?, Pb*?, Fe**) by dis- 
solving appropriate quantities in demineralized water and adding 
exactly 0.5 ml concentrated HNO . If desired 0.1 M stock solu- 
tion may be prepared and aliquots diluted to 0.01 M. 

Stoichiometric Mg-EDT A, 0.005 M. Prepare by mixing exactly 
equivalent amounts of standard 0.01 M magnesium ion and 
0.01 M EDTA solutions.! 

Formaldehyde-acetic acid solution. Prepare by mixing 15 ml 
38-40% formaldehyde solution (as obtained from supplier) with 
5 ml glacial acetic acid and 20 ml water. Prepare fresh before use. 
Sodium hydroxide, 50%, and 1 N, keep in polyethylene bottle. 
Ammonia, concentrated and 1 N, keep in original supplier’s bottle 
or transfer to polyethylene bottle (if possible, use a newly ob- 
tained supply). Nitric acid, 1 N. Hydrochloric acid, 12.1 N, 2 N, 
and 0.001 N. Sodium sulfate, 0.01 M. Ascorbic acid, solid. 
Sodium acetate, saturated solution. Potassium cyanide, solid (keep 
in tightly capped bottle). Anion exchange resin: Dowex 1, 50- 
100 mesh in the chloride form. Triethanolamine, pure liquid. 


1 Solid Mg-EDTA can be purchased from La Mont Laborator- 
ies, 5002 West Mockingbird Lane, Dallas 9, Texas. 


Volume 36, Number 12, December 1959 / 619 


° 
10 
i= 
in 
rit 
put 
lor 
ble 
CW 
lel 
‘al 
ire 
he 
he 
d. 
oy 
it. 
u- 
to 
le 
re 


Direct Titrations 

Direct titrations, generally the most convenient type, 
consist of the measured addition of standard chelon to 
the sample solution (under the proper conditions of 
buffer and pH) until the metal ion is stoichiometrically 
chelated. Although direct titrationof hydroxide or 
other precipitates may often be possible thermody- 
namically, the rates are too slow to allow an instanta- 
neous titration, and adsorption of the indicator on the 
precipitate may obscure the end point. For these rea- 
sons the metal ion is first brought into a solution by 
addition of a proper auxiliary complexing agent; often 
this agent also serves as a buffer (e.g., titration of copper 
in ammoniacal buffer at pH 9). Fast reactions be- 
tween the indicator, metal ion, and titrant are also most 
important requirements for practical titrations. In 
cases of slow reaction, a sufficient rate may often be ob- 
tained by titrating at an elevated temperature. 


OH HO 
Nat 
NNo, 


Eriochrome Black T was one of the first indicators 
suggested for chelometric titrations. The indicator has 
two ionizable hydrogen atoms located on the phenolic 
groups. The protons ionize stepwise with pk’s of 6.3 
and 11.5, respectively (12). Thus, depending on pH, 
three differently colored anions may exist in solution: 


pH 6.3 pH 11.5 
H 


H.In- 


pink blue pink 


By coordination with the phenolic oxygens and the azo 
group the indicator forms pink complexes with a large 
number of metal ions in alkaline solution. For the 
direct titration of metal ions such as Mg(II), Zn(II), 
Cd(II), Mn(II), Pb(II), and the rare earths, Erio- 
chrome Black T is an excellent metallochromic indicator 
in ammoniacal buffer, pH 10. The color changes at the 
end point from pink or purple (metal-indicator com- 
plex) to blue (free indicator). 

Although metal ions such as Cu(II), Co(II), Ni(II), 
AL(ITI), and Fe(III) also form pink complexes with 
Eriochrome Black T, the indicator is not suitable for a 
direct titration of those metal ions because they are too 
stable or react too slowly. These metal ions are said to 
“block” Eriochrome Black T. In the presence of even 
traces of blocking metal ions, no end point can be ob- 
tained in direct titrations of cations which otherwise 
would give good end points. This is of great practical 
significance because distilled water often contains traces 
of copper (from stills or pipes made of or soldered with 
copper) or iron (sometimes from storing in brown glass 
bottles) which may interfere with the end point in this 
way. Masking of these ions by the addition of potas- 
sium cyanide (which complexes the interfering ions more 
strongly than does the chelon or the indicator) prevents 
their interference. Reducing agents (ascorbic acid or 
hydroxylamine) are often added to minimize destruction 
of indicators through oxidation; this is especially im- 
portant for titrations performed under alkaline con- 
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ditions. These reagents should be added and time al- 
lowed for the reaction prior to addition of the in- 
dicator. 


Experiment 1 


(a) Pipet a 10 ml 0.01 M aliquot magnesium solution into a 
250 ml Erlenmeyer flask. Add about 100 ml of water, 1.0 ml of 
ammonia buffer and two drops of Eriochrome Black T indicat«r. 
The solution shows the pinkish color of the metal-indicator com- 
plex. Titrate the solution with 0.01 M EDTA until the color just 
changes to a pure blue, no pink tinge remaining. Note the son e- 
what slow reaction in the vicinity of the end point. A faster :e- 
action is obtained when the solution is warmed up to 50-60°. In 
the same way a solution of zinc or cadmium may be titrated, but 
heating is unnecessary. 

(b) “Blocking”: Repeat procedure (a), but first add three 
drops of a 0.01 M nickel solution. When indicator is added, the 
solution develops immediately the same pinkish color because 
magnesium reacts with the indicator more rapidly than nickel. 
After a few minutes the color fades to the lighter pink color of 
the nickel-Eriochrome Black T complex (which is actually pre- 
cipitating slowly). Now titrate with 0.01 M EDTA. After an 
equivalent amount of EDTA has been added, only a very poor 
color change, if any, is observed. 

(c) “Deblocking’: Repeat procedure (6), but just before 
titrating with EDTA add 0.1 g of potassium cyanide. Note the 
color change from the very light pink color of nickel-Eriochrome 
Black T complex to the deeper pink color of the magnesium- 
Eriochrome Black T complex. Titrate with 0.01 M EDTA and 
note that a good end point is now obtained. 


S—so,- 
< 


Calcon (Eriochrome Blue Black R), is an indicator 
somewhat similar to Eriochrome Black T. The dye 
also has two ionizable phenolic hydrogens and may exist 
in three different forms in solution: 


pH?7. pH 13.5 
pink blue : pink 


Calcon forms red or pink complexes with a number of 
metal ions and may be employed in place of Eriochrome 
Black T for the titration of magnesium in Experiment 1. 

A more important application of Calcon is in the 
titration of calcium (4). Titration of calcium is im- 
portant in the analysis of water and biological fluids but 
must be carried out at a pH of 12.5 in order to avoid the 
interference of magnesium [masked at this pH by pre- 
cipitation as Mg(OH).]. Although Eriochrome Black 
T forms a pink complex with calcium which is siffi- 
ciently stable for titration at this pH, the free dye also 
exists in the pink form and only a color change between 
two different shades of pink would be obtained. With 
Calcon, however, the transition from blue (HIn~°’ to 
pink (In-*) occurs at pH 13.5. Hence at pH 12.5, the 
free indicator exists in the blue form and calcium ma be 
titrated with a sharp end point from pink to blue. 


Experiment 2 


(a) Pipet a 10 ml 0.01 M aliquot of calcium solution i: ‘0 4 
250 ml Erlenmeyer flask. Add about 100 ml of water, 15 « ops 
(0.33 ml) of 50% NaOH. Add two drops of Calcon indi: :tor 
and rapidly titrate the pink solution with 0.01 M EDTA «til 
the color changes to blue. 

(b) Repeat using Eriochrome Black T instead of Calcon. "he 
end point is indicated by a slight fading of the pink color to: ard 
orange. 

To assure proper functioning of the indicator, the additi . of 
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eyanide and ascorbic acid prior to addition of indicator is often 
necessary in these experiments. 


Indicators which either do not complex, or complex 
only weakly with certain metal ions, may nevertheless 
be employed for their titration; this is achieved by the 
addition of a small amount of a second metal ion which 
reucts effectively with this indicator. For example, at 
pli 10, Eriochrome Black T added to a solution of 
calcium gives only a violet color due to partial reaction 
with calcium. However, when a few drops of magne- 
sium-EDTA complex are added, a full pink color results 
by the formation of the more stable magnesium- 
Eriochrome Black T complex 


Cat? + MgY-? + CaY-? + MgIn- + H* 
blue pink 


During the EDTA titration, the free calcium is 
chelated first and, at the end point, EDTA reacts with 
the magnesium-Eriochrome Black T complex, liberating 
the free dye and yielding a sharp color change from pink 
to blue. 

Similarly the indicator, PAN, is commonly activated 
by copper for the direct titration of Co*?, Nit?, Zn*?, 
Cd+?, and Fe+* (3). Such procedures are often termed 
partial replacement, displacement, or substitution 
titrations. 


Experiment 3 

(a) Pipet a 10 ml 0.01 M aliquot of calcium solution into a 
250 ml Erlenmeyer flask, dilute with about 100 ml of water, add 
0.5 ml of ammonia buffer and two drops of Eriochrome Black T 
indicator solution. A violet tint is observed in the solution. 
Warm and titrate with 0.01 M EDTA. A very poor and gradual 
color change occurs in the region of the end point. 

(b) Repeat the experiment but prior to the end point add 
about 10 drops of 0.005 M magnesium-EDTA. The violet color 
turns to a clear bright pink. Warm and titrate with 0.01 M 
EDTA; at the end point a sharp color change to blue occurs. 

Trouble may be caused by traces of copper and iron but this 
can be remedied by the addition of about 0.2 g potassium cyanide 
(and occasionally also 0.95 g ascorbic acid) to the titration mix- 
ture prior to addition of indicator. 


Back Titrations 


In a back titration, a known quantity of standard 
chelon is added in excess to the metal ion or ions to be 
determined, and the excess of chelon is then back ti- 
trated with a suitable standard metal ion solution. 
Back titration procedures are especially useful in cases 
where the metal ion cannot be kept in solution under 
the titration conditions (e.g., when no auxiliary com- 
plexing agent is available to dissolve the metal hydrox- 
ide or other precipitate such as phosphates), or where 
met:l chelonate formation takes place too slowly (as in 
the case of chromium(III) with EDTA). In this latter 
case the chromium(III) solution is boiled with an excess 
of E DTA, the excess being back titrated after the reac- 
tio: with chromium(III) is complete. Further, back 
titr:tions are frequently convenient for determining 
met.l ions where a sensitive indicator is not available 
for lireet titration or where the metal ion “blocks” the 
indicator. 

A direet titration of nickel using Eriochrome Black T 
indicator is impossible because nickel blocks the indi- 
cator and no color change is obtained at the equivalence 
poiiit. The determination, however, may be achieved 
With a back titration. EDTA is added in excess and 


the quantity remaining is then back titrated with mag- 
nesium. A color change from blue to purple (i.e., 
blue toward red) occurs when all EDTA has been con- 
sumed by the magnesium ions and the red magne- 
sium-Eriochrome Black T complex begins to form. The 
end poiat, however, is not reversible (unless immediately 
titrated with EDTA) because of the more rapid sequence 
possible when Mg*? is present in slight excess: 


NiY~? + Mg** MgY~? + Ni*? 
Nit? + HIn-* — Niln- + H+ 


Experiment 4 

Pipet a 10 m1 0.01 Af aliquot nickel solution into a 250 ml Erlen- 
meyer flask and dilute with about 100 ml of water. Add from a 
buret 15.00 ml of 0.01 M EDTA, then add 2 ml of ammonia 
buffer, stir, then add two drops of Eriochrome Black T indicator. 
The solution is blue. Titrate with 0.01 M standard magnesium 
solution until the appearance of the first permanent purple tinge. 


Indirect Methcds 


Numerous ions which do not form complexes with 
chelons are often accessible to chelometric titration by 
an indirect procedure. This can be achieved if the 
inactive ion can be precipitated as a compound con- 
taining a stoichiometric amount of a titratable cation. 
After filtering, the wet precipitate may be titrated by a 
simple EDTA procedure, obviating the delicate and 
time-consuming drying (or ignition) and weighing re- 
quired in the classical gravimetric procedure. Alter- 
natively a known excess quantity of precipitating agent 
(metal ion) can be added and the amount remaining 
determined by titration with an appropriate chelon. 


Experiment 5 


Barium forms a sufficiently insoluble precipitate with sulfate 
to serve as a basis for its indirect determination. The sulfate may 
be precipitated with barium, the precipitate filtered off and its 
barium content determined by dissolving in a known excess 
EDTA and back titrating with magnesium. An even simpler way 
is possible because of the small solubility product and slow rate 
of reaction of barium sulfate. The sulfate is precipitated with a 
measured quantity of excess barium solution, the barium remain- 
ing then being determined by direct EDTA titration in presence 
of the precipitate. The amount of barium in the precipitate, 
which is equivalent to the sulfate, is obtained by difference. 

Pipet 10.0 ml 0.01 M of sodium sulfate into a 250 ml Erlen- 
meyer flask, dilute to about 100 ml with distilled water, acidify 
with 0.5 ml 2 N hydrochloric acid, and heat to boiling. Then add 
slowly with stirring or shaking 20.0 ml of 0.01 M barium nitrate; 
then cool to room temperature. Add seven drops of methyl- 
thymol blue indicator and then dilute NaOH (1 part 50% NaOH 
to 5 parts water) by drops until the solution turns from yellow to 
blue. Add 3 ml diethylamine buffer and titrate with 0.01 M 
EDTA until the sudden color change to grey (may be slighily a 
blue or yellow grey) where further addition of titrant gives no 
further color change. Note: the pH (11.5-12.7) is critical and 
traces of other metals must be absent. Faulty or old indicator 
will give a color change from blue to light blue. 


Achieving Selectivity 


A main aim in chelometry at the present time is to 
find ways and means of performing chelometric titra- 
tions with a maximum of selectivity. EDTA and the 
related aminocarboxylic members of this group (i.e., 
NTA, CyDTA, DTPA) are somewhat unselective 
chelons, forming complexes with more than 40 different 
metal cations. This very universality seriously ham- 
pers attempts to determine a given metal in the pres- 
ence of others—a requirement in the practical analysis 
of mixtures such as alloys, ores, minerals, and many 
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common materials. With many of the titration pro- 
cedures in Table 1 of reference (10), only the sum of 
the metal ions would be obtained. The problem of 
selectivity is best handled by taking advantage of the 
pH and complex (masking and demasking) effects, 
kinetic factors, selective chelons, and _ preliminary 
separations. 


the pH Effect 


Although EDTA (and related chelons)-forms stable 
complexes with a great number of metal ions, the value 
of the stability constants of these complexes varies 
greatly. These differences may often be utilized for the 
elimination of interferences by other cations by taking 
advantage of the “pH effect.”” As pointed out pre- 
viously (10), the hydrogen ions compete with the metal 
ion for the chelon; thus, toward lower pH values, the 
effective stability of the complexes decreases and even- 
tually they dissociate. Metal-chelonates with low 
stability constants are completely dissociated in rela- 
tively weak acid solutions, whereas chelonates of high 
stability constants are stable even in strongly acid 
solution. As a rule of thumb, the metal-EDTA com- 
plexes may be divided into 3 groups according to their 
stability constant. Tri- and tetravalent cations form 
exceptionally stable complexes (log K = 18 to 25), 
divalent transition metals give complexes of medium 
stability (log K = 15 to 18), and alkaline earths form 
rather weak complexes (log K = 8 to 11). Thus, the 


tri- and tetravalent cations such as Bit*, Fe+*, In-*, 
Gat*, Th*‘, and Zr*+* may be titrated at pH values of 
1 to 3 where the alkaline earth and many divale:t 
transition metal ions do not interfere. Similar'y, 
divalent transition metal ions such as Cut?, Ni~ 
Cdt?, Zn*t?, Co*? may be titrated at pH values of 4 ti 5 
without interference of the alkaline earth ions. There 
are some exceptions to this rule; for example, mercury 
(II)-EDTA is much more stable than the chelonates of 
other divalent metal ions whereas trivalent metal icons 
such as Al** and rare earths form complexes of s'a- 
bility similar to that of the divalent metal ions. 


Experiment 6 

Pipet a 10 ml aliquot of 0.01 M bismuth and 0.01 M lead sclu- 
tions into a 250 ml Erlenmeyer flask and dilute to about 100 ml 
with distilled water (pH is approximately 2), warm to 50°C, add 
2 drops of Xylenol Orange indicator, and titrate with 0.01 
EDTA solution to a canary yellow color. Observe that at pH 
2.0, lead does not interfere with bismuth titration. After record- 
ing the bismuth end point, add by drops a saturated solution of 
sodium acetate until the orange-pink color returns. Then add 5 
ml acetate buffer (pH 5.5) and titrate the lead in the warm mix- 
ture with 0.01 M EDTA to a yellow end point. After recording 
the lead end point, add 10 ml] 0.01 M calcium solution to the mix- 
ture. Observe that no interference from calcium occurs since its 
complex dissociates at this pH. 


Masking 


The interference of certain metal ions in chelometric 
titrations is frequently eliminated by the addition of 


Table 1. Applicable Masking Agents in EDTA Titrations 


Masking agent pH Indicator 


Ions masked Ions titrated 


Cyanide 10 


Eriochrome Black T Cut*?, Cot?, Nit?, Hgt?, Znt2, Cd+?, Pt*?, Cat?, Mg*?, Srt?, Bat?, Ph*?, 
Pd*?, Ag*!, T1*8. The addition of form- 


Mn*?, In*3, R.E. +3, 


aldehyde or chloral hydrate demasks 
cadmium and zine 


2,3-Dimereaptopropanol 10 


Eriochrome Black T Hg*?, Cd*+?, Zn+?, Pbt?, Bit3, Ag+}, Ast8, Cat?, Mgt?, Sr+?, Ba +?2(and Mn*? 
Sbt3, [Cut?, Co+?, Nit?, Mnts, 


in the presence of hydroxyl- 


(BAL) Fe*’ when present in small quantities as amine + triethanolamine) 
their BAL complexes are intensely colored] 
Triethanolamine 10 Eriochrome Black T Al*’, Fe*#, Sn *4 Mg?*?, Zn*?, Cd*?, Mn *? (in pres- 
ence of ascorbic acid), Pb*, 
R.E. 
Ammonium fluoride 10 Eriochrome Black Al*’, Mgt?, Cat?, Sr*?2, Bat?, R.E. +3 Zn*?, Cd*?, Mn** (Nit?, Co*, 
by back titration) 
6 PAN Bet?, Tats, Cut?, Zn+? 
6 Pyrocatechol Violet Al*%, Cu*? (Fe *3 by back titration ) 
Iodide 5-6 PAD Hgt?, Cut?, Tit? Zn*?2 
Citrate 5-6 PAN UO, +3, Tht‘, Zr+4, Sn +? Zn*? 
7 Hg electrode UO, +2, Tht4, Sr*+4, Sbt3, Tit4, Nb*5, Cd+?, Cut?, Hgt?, Pbt?, Zn*?, 
(potentiometric) Mo*, W*4, Bet?, Fet3, 
Oxalate 2 Pyrocatechol Violet Snt?, R.E.+3 Bit 
Tartrate 5-6 PAN UO, *?, Sbt3 Zn*?, Cd +8 Cot?, Nit?, Cu*, 
3 
(potentiometric) 
Thiomalate 3 Pyrocatechol Violet Fe**, Bit? Tht 
2,4 Pentanedione 7 Potentiometric Alt’, UO, +2 Lat, R.E. +3, Zn *? 
2,4 Pentanedione + Potentiometric Alt3, Th*4 Zn *? 
citrate 
Sulfosalicylic acid 4.5 Potentiometric UO.*2, Alt3 R.E., Y +3, Th*4 
Tetren 10.0 Eriochrome Black T Hg*?, Zn*?, Cut?, Cdt? Mg*? 
Hydrogen peroxide 10 Eriochrome Black T Tit’, UO.*? Zn*?, Mgt? 
Diethyldithiocarbamate 10 Eriochrome Black T Hg*?, Pb*?, Cu*?, Cd*?, Bits Zn+?, Mn+?, Cot?, Nit?, 
Ca*?, Srt+?, Ba +? 
Thiourea 5-6 PAN Cu*?, Hg*? Zn*? 
Thiosulfate 6 PAN Cut Zn*?, Cdt?, Nit? 
Thiosemicarbazide 5 PAN Cu*?, Hg *? Zn*?, Cdt*, 
Ascorbic acid 2.5 Pyrocatechol Violet Hg*?, Fets Bit’, Th* 
Ascorbic + potassium 5-6 PAN Cut, Hg*? Zn*? 
iodide or ascorbic + 
potassium thiocyanate 
Ascorbic + potassium 10 Eriochrome Black T Fe~** and ions masked by KCN 


cyanide 


Formic acid or formalde- 2.5 


hyde 


Pyrocatechol Violet 


Hg*? 


Mn*?, Pb+?, Mg*#, Ca*?, 
at? 
Bit?, Th*4 
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masking reagents. ‘Such reagents must fulfill a number 
of requirements: they must form exceptionally stable 
col plexes with certain metal ions but not with others; 
the reagent and its complexes should be nearly colorless 
an water soluble; the complex formation should be 
ne:rly quantitative at stoichiometric ratios and should 
proceed rapidly without side reactions; and the reagents 
should be available in sufficiently pure form (free from 
me‘al ions) and inexpensive. 

A search through the large number of organic and in- 
orginic reagents for selective screening and masking 
ageits has revealed only a few promising ones and un- 
fortunately the majority are applicable only under al- 
kaline conditions. Table 1 summarizes the known 
masking agents applied in EDTA titration and the con- 
ditions of their use. 

Several methods of masking have been employed: 

Direct Masking. Direct masking agents are sub- 
stances which complex the interfering metal ions se- 
lectively and more strongly than the indicator and 
often more strongly than the chelon. An example is cya- 
nide ion which in alkaline solution complexes more 
strongly and thus masks Cut?, Zn*?, Cd+?, Co*?, Nit*?, 
Hgt®. The alkaline earths, manganese, and lead are 
virtually unaffected. Thus, the latter metal ions may 
be titrated in the presence of the former if cyanide is 
added. 


Experiment 7 

Pipet a 10 ml aliquot of 0.01 M zinc and 5 m1 0.01 M magnesium 
solutions into a 250 ml Erlenmeyer flask. Dilute to about 100 ml 
with demineralized water, add 0.5 ml ammonia buffer, three drops 
of Eriochrome Black T indicator, and titrate with 0.01M EDTA. 
The color change from red to pure blue occurs after the titration 
of both magnesium and zinc. Warming to 50° will remove the 
necessity for titrating slowly in the region of the end point. 

Repeat the experiment but add about 0.2 g of potassium cya- 
nide to the solution prior to titration. Titrate with0.01 M EDTA 
to the color change from red to blue. The EDTA consumed cor- 
responds to the amount of magnesium. Zinc is then calculated 
by difference. 

In the same way magnesium may be titrated in the presence of 
cadmium, copper, cobalt, nickel, or mercury (add the indicator 
to the solution after the addition of cyanide). 

In place of cyanide, 1 ml of tetraethylenpentamine (tetren) may 
be added as masking agent. Although this reagent is not as 
powerful as cyanide, zinc, mercury, or small amounts of cadmium 
may be masked satisfactorily. The only merit of tetren masking 
is its non-toxic nature. 


Masking by Precipitation. Another way of decreas- 
ing the activity of metal ions below the interference 
level is through precipitation. In contrast to the 
analytical separation, the precipitate is not removed, 
the ‘itration being carried out in its presence. An 
important application of this type of masking is the 
determination of calcium in the presence of magnesium. 
Whe: calcium is titrated at pH of 12.5, any mag- 
hesiuin present precipitates as the hydroxide and does 
not i: terfere in the calcium titration so long as the molar 


ratio of magnesium to calcium is not much larger than 
4:7, 


Experiment 8 


Pip. t a 10.0 ml aliquot of 0.01 M calcium and 10.0 ml of 0.01 M 
magn:sium into a 250 ml Erlenmeyer flask. Then proceed ac- 
cordi:.z to 2(a), but use 0.7 ml of 50% NaOH and warm to 60- 
70°C. Best results are obtained when one titrates rather delib- 
eratel, to the end point. The EDTA consumed corresponds 
to the amount of calcium present; maguesium does not interfere. 
Repe::t according to Experiment 1(a) where the EDTA consumed 


corresponds to the sum of calcium and magnesium. Magnesium 
is then calculated by difference. 


Masking by Reduction. Metal ions which occur in 
two valence states such as iron (III-II), copper(II-I) or 
thallium(III-I) form much more stable complexes with 
EDTA when present in the higher valence state (e.g., 
log K for the iron(III) and iron(I1) EDTA complexes is 
25 and 14, respectively). Consequently, only those 
metal ions which are present in their higher valence 
states can be titrated in mildly acid solution. Thus, 
by reducing them, they are masked. , 
Experiment 9 

When a sample of iron(III) and bismuth is titrated in acidic 
medium using Xylenol Orange, the sum of the mixture of the two 
constituents is obtained. Bismuth may be titrated selectively in 
the presence of iron without interference, when the latter is re- 
duced to iron(II). Reduction of iron is readily achieved with 
ascorbic acid (2). 

(a) Pipet 10 ml of 0.01 M bismuth nitrate and 5 ml of 0.01 M 
iron nitrate into a 250 ml Erlenmeyer flask and dilute with dis- 
tilled water to about 100 ml. Add 0.2 g of ascorbic acid and stir 
the solution. Warm to 50°C, then add 2 drops of Xylenol Orange 
indicator and titrate with 0.01 M@ EDTA to a yellow color. The 
volume of the titrant corresponds closely to the bismuth in the 
mixture. 

(b) The sum of bismuth and iron can be determined by a back 
titration procedure. To another sample of bismuth and iron add 
20 ml of 0.01 EDTA and stir. Add 2 drops Xylenol Orange and 
back titrate with 0.01 M standard bismuth solution to a pink 
color. Iron is calculated by difference. 


Indirect Complexing 


In this method the masking agent is added after the 
metal ion mixture has been titrated. The metal ion is 
displaced from its chelonate by the masking agent and 
the equivalent amount of chelon liberated is then ti- 
trated with a non-masked metal ion. This method is 
advantageous when the maskable metal ion is present 
in small quantities compared to the other metal ions. 
The titration error is somewhat smaller and permits 
analysis with a single aliquot of sample. 

Indirect masking is also applicable for the consecutive 
analysis of several. metal ions in a mixture. After 
titrating the sum of metal ions with chelon, each metal 
ion is displaced from the complex consecutively with a 
different masking agent, and the liberated chelon is 
titrated for each step. Such indirect masking is applied 
below for brass analysis. 

Demasking 

Certain masked cations may be selectively demasked 
by addition of a demasking agent. Such reagents react 
with the masking agent bound to some specified cation 
as well as with the excess of masking agent. The 
cation previously masked is thereby set free and may be 
titrated. An important demasking agent is formalde- 
hyde. When added to the cyanide complexes of copper, 
mercury, nickel, cobalt, zinc, and cadmium, only zinc 
and cadmium are demasked from their cyanide com- 
plexes: 


Zn(CN),-? + 4 HCHO + H,O 4 HOCH.CN + + Zn*? 


Acetic acid is added to the formaldehyde to compen- 
sate for the base liberated in this reaction. Conse- 
quently care must be taken that an appreciable excess is 
not added, for otherwise ideal pH(~10) for titration is 
not obtained. 

Masking with cyanide and demasking with form- 
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aldehyde offer a simple method for the analytical 
resolution of certain three-component mixtures. 


Experiment 10 


First, magnesium is titrated selectively in the presence of 
cyanide, which masks nickel and zinc. Then formaldehyde is 
added which reacts with the excess cyanide and with the zinc 
cyanide complex, thus liberating zine ions for titration with 
EDTA(6). On a separate aliquot the sum of the three metal ions 
is determined and the nickel content is obtained by difference. 

Pipet 10 ml aliquots of 0.01 M magnesium, zinc and nickel into 
a 250 ml Erlenmeyer flask, dilute to about 100 ml with de- 
mineralized water, add 10 ml of ammonia buffer and 0.5 g potas- 
sium cyanide. Add two drops of Eriochrome Black T and 
titrate with 0.01 1 EDTA until the color changes to pure blue, 
titrating slowly in the region of the end point. The amount of 
EDTA consumed corresponds to the amount of magnesium. 
Add 3 ml of formaldehyde-acetic acid mixture and titrate im- 
mediately (but slowly in the end point region) with 0.01 M 
EDTA until the color changes to pure blue. The amount of 
EDTA consumed corresponds to the amount of zinc. 

To another sample of the same aliquots add 40 ml. of EDTA, 
2 ml of ammonia buffer, stir, add two drops Eriochrome Black 
T and back titrate with 0.01 M standard magnesium solution 
until the first permanent color change from blue to purple. 
The amount of EDTA minus the amount of magnesium consumed 
in the back titration is equal to the sum of zinc, nickel, and magne- 
sium. The amount of nickel is obtained by difference. 


Use of Kinetic Effects 


Certain metal ions such as nickel, chromium, and 
aluminum have a tendency to react quite slowly and 
under proper conditions to a negligible extent. This 
effect has been used in a kind of “kinetic masking.” 


Experiment 11 


A quite specific nickel determination (4) is based on a rate 
effect. In a hot solution of pH 2 nickel is quantitatively dis- 
placed from the EDTA complex by bismuth which forms the more 
stable chelonate. At 0°C, however, the reaction is so slow that 
during a back titration practically no nickel is displaced. In fact 
after standing 30 minutes with a 50% excess bismuth, only 2-3% 
of nickel is displaced. Lead, copper, and mercury, which form 
EDTA complexes of similar or even higher stability than nickel, 
are displaced rapidly enough to allow a selective back titration 
for nickel in the presence of those ions (and of many other metal 
ions which form weaker EDTA complexes). Aluminum, although 
forming a much weaker chelonate than nickel, interferes because 
it too reacts slowly. 

Pipet a 10 ml 0.01 M aliquot of nickel solution into a 250 ml 
Erlenmeyer flask and add 10 ml of 0.01 M of either Zn(II), 
Cd(II), Mn(II), Cu(II), Co(II), Pb(II), or Hg(II) solutions. 
Add 25 ml of 0.01 M EDTA, an amount sufficient to complex 
all the metal ions present. Stir and then cool to 0° by the 
addition of clean ice sufficient to half-fill the flask. Add a few 
drops of Xylenol Orange indicator and, with continuous stirring, 
back titrate with 0.01 M standard bismuth nitrate to a pink color. 
The amount of nickel is equal to the amount of EDTA added to 
the sample minus the amount of bismuth. 

Combination of this kinetic effect with cyanide masking and 
formaldehyde demasking allows rapid estimation of the four com- 
ponent mixtures: nickel, cobalt, zinc, and magnesium. 


Choice of Chelon 


A further approach to achieve selectivity in chelo- 
metric titrations is application of selective chelon 
titrants. For example EGTA complexes calcium 
(log K = 11) much more tightly than magnesium 
(log K = 5.4) and thereby permits selective titrations 
of the former (17). Polyamines, such as trien and te- 
tren, form stable complexes with a fairly restricted 
group of metal ions (namely the latter transition met- 
als) and may be used for the titration of these metals in 
the presence of alkaline earths, the rare earths, and 
heavy metals. 
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Experiment 12 


In this example, a zinc-magnesium mixture is analyzed by 
titrating zinc selectively with trien and the sum of zine «nd 
magnesium EDTA. 

Pipet a 10 ml of 0.01 M aliquot of zinc and magnesium soluti ns 
into a 250 ml Erlenmeyer flask. Dilute to about 100ml. Add 0.5 
ml of ammonia buffer and 3 drops of Zincon indicator to ge: a 
clear blue color. Titrate with 0.01 M trien solution to a yelliw- 
orange end point. The volume of trien corresponds to the amo int 
of zinc. Note: copper ions even in small amounts must be abs: nt. 

Repeat with a second aliquot, dilute to 100 ml, add 2 ml «m- 
monia buffer and 3 drops of Eriochrome Black T indicator. Ti- 
trate with 0.01 M EDTA solution to obtain the sum of zine snd 
magnesium. Magnesium is calculated by difference. 


Separation 

In a mixture of similar metal cations, the chelo- 
metric titration of a single constituent is often difficult 
or impossible. In such cases the classical separation 
methods established in gravimetric analysis or other 
separation techniques such as extraction and ion ex- 
change can often be adjusted to meet the simple re- 
quirements of chelometric methods. It is difficult to 
evaluate the various methods of separation for all 
materials because the choice will depend on the quantity 
and nature of the cation to be determined, the nature 
and the amount of the accompanying substances, the 
required accuracy, and time. 

Precipitates unsuited to gravimetric analysis can be 
applied in chelometric analysis if the metal to be ti- 
trated is completely separated. Further, it is un- 
necessary to separate completely two components in 
order to reduce the concentration of some dominant 
component to a level where the desired species can be 
estimated by the usual methods of chelometry.  Fre- 
quently such separations can be made less time-con- 
suming if advantage is taken of the less stringent re- 
quirements and wide possibilities of chelometric titra- 


tions. 


Extraction procedures in general give particularly 
clean-cut separations and, with micro amounts, are 
usually more quantitative than precipitation methods. 
The excellent recent work on extraction has been re- 
viewed (9, 13). 


The elegant ion exchange separation techniques are 
often powerful for enrichment of trace metal ions as 
well as for resolution of difficult, mixtures. 


Experiment 13 

As shown by Kraus and Moore (8, 13), hydrochloric acid reacts 
with many metals to form anionic chloride complexes, which are 
adsorbed on anion exchange resins. Because the chloride concen- 
tration determines the proportion of the existing metal complex 
in the anion form, this parameter provides a manner for eflicient 
and selective elution of the adsorbed metal complexes. For ex- 
ample, in 12 M hydrochloric acid, nickel chloride complex does 
not adsorb while zinc and cobalt complexes adsorb tightly. 
Therefore, by passing the three constituents in 12 M HCI through 
an anion exchange column both cobalt and zinc will be adsurbed 
and nickel will pass through readily. Subsequently the  obalt 
may be selectively eluted with 2 M hydrochloric acid and (inally 
zine with 0.001 M hydrochloric acid. 

Pipet 5 ml aliquots of 0.01 M nickel, cobalt and zinc 1itrate 
solutions into a 100 ml beaker, evaporate to dryness, co: ! and 
then dissolve in 1 ml concentrated hydrochloric acid (12 .\’). 

Fill a glass column, 17 cm long and 0.9 em o.d., to a hei ht of 
10 cm with Dowex 1, X-8, anion exchange resin, chloride ‘orm, 
50-100 mesh (after soaking overnight with water) and rege: erate 
it with 20 ml 12 M HCl, 2 M HCl, 0.001 M HCl, and 12) HC! 
in that order. The flow rates from the column will be aj rox! 
mately 0.5 ml per minute. 
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(a) Transfer the chloride sample from the beaker to the ion 
exchange column, allow it to adsorb, then wash the beaker several 
times with 1 ml aliquots of the 12 M HCl allowing each washing 
to drain to the resin level before adding another washing incre- 
ment. Continue the washings until 10 ml of nickel effluent is 
coliected. Observe that the blue cobalt zone in the column does 
not extend more than */; of the column length. Evaporate the 
effiient almost to dryness in a 250 ml Erlenmeyer flask and then 
dilute to about 80 ml with distilled water. Add 10 ml 0.01 M 
EDTA, neutralize with sodium hydroxide, and titrate the nickel 
according to Experiment 4. 

(>) Elute cobalt from the column with 1 ml additions of 2 M 
HC until 10 ml effluent has been collected. Evaporate almost to 
dryness and, after neutralization, titrate the cobalt according to 
Experiment 4. 

(c) Elute the zine with 0.001 @ HCl until 15 ml effluent is 
collected. Titrate the zinc as in Experiment 1(a) or add 10 ml 
0.01 M EDTA and back titrate according to Experiment 4. 


Some Important Applications 


The three elements calcium, magnesium, and iron are 
determined frequently in the presence of each other be- 
cause of their common occurrence in nature in a variety 
of minerals and ores. Among the better known miner- 
als are limestone, magnesite, dolomite, and iron ores. 
They are also found in different proportions in natural 
water, biological materials, and cement. The chelo- 
metric titration of these three elements in limestone 
(1) is a typical example. 


Experiment 14 


Weigh 0.500 g of limestone sample into a 250 ml Erlenmeyer 
flask; dissolve in 5 ml hydrochloric acid (1:1 diluted with water); 
add 5 drops concentrated nitric acid; heat and allow to simmer 
for two minutes. Cool, quantitatively transfer to a volumetric 
flask and dilute to exactly 100 ml with demineralized water. 

Determination of calcium. Pipet a 5 ml aliquot of the solution 
into a 250 ml Erlenmeyer flask; add 100 ml water, 0.1 g KCN, 
two drops triethanolamine, and warm to 50°C. Add 10 drops 
(0.7 ml) of 50% NaOH, stir, and after a minute, add 2 drops 
Calcon and titrate to a pure blue with 0.01 M EDTA. 

Determination of magnesium. Pipet a 5 ml aliquot of the solu- 
tion into 250 ml Erlenmeyer flask, add 1 g ascorbic acid, stir, 
and allow to stand for 3 minutes. Add 5 drops (0.33 ml) 50% 
NaOH and 0.5 g of KCN, stir, and warm to 50° C. Add 1 ml 
ammonia buffer, 2 drops of Eriochrome Black T and titrate with 
0.01 M EDTA to a pure blue end point. The volume of the 
EDTA solution consumed in this titration corresponds to the 
sum of caleium and magnesium, and magnesium is then calcu- 
lated by difference. 

Determination of iron. Pipet a 25 ml aliquot of the solution 
into a 250 ml Erlenmeyer flask; add 100 ml water, a known quan- 
tity of 0.01 M EDTA; stir, and allow to stand for one minute. 
Add 2 drops Xylenol orange and back titrate with 0.01 M bis- 
muth to the pink end point. Note: the quantity of EDTA 
added should be varied according to the percentage of iron in 
= 6 ml is appropriate for a sample containing 3% 


Another important application of chelon titration is 
the analysis of brass or bronze. This example illus- 
trates nicely the step titration of the different con- 
stituents of alloys in a single weight of sample (7). 


Experiment 15 


First copper is titrated iodometrically with sodium thiosulfate. 
Then by adding ascorbic acid and potassium cyanide (to mask 
zinc), the sum of aluminum, manganese, and lead are determined 
by aiding excess EDTA and back titrating with a standard 
mangnous solution using Eriochrome Black T as indicator. 
Next :luminum is taken from its EDTA complex with triethanol- 
amine and the liberated EDTA titrated with the manganous 
stand:ird solution. Then zinc is demasked from its cyanide com- 
plex with formaldehyde and titrated with EDTA. Finally lead 
in the sample solution is freed from its EDTA complex by 
diethyldithiocarbamate and the liberated EDTA titrated with 
standard manganous solution. The amount of manganese in the 


sample is calculated by difference. For more details see original 
publication (7). 


Precautions and Hints in Chelometric Analysis 


Indistinct or incorrect end points may be caused by 
several factors: 

Decomposition and deterioration of the indicator itself. 
This can be eliminated by using solutions freshly pre- 
pared every two to three weeks or using solid indicator, 
ground and diluted about 1:200 with reagent grade 
sodium chloride. Oxidation of the indicator (especially 
important in alkaline medium and in the presence of 
certain metal ions such as manganese) can be mini- 
mized by the addition of ascorbic acid prior to addition 
of the indicator. The ascorbic acid reacts with the 
dissolved oxygen. 

Blocking of indicator with traces of Cu**, Co**, Ni*?, 
or Fe+* impurities. To minimize this effect only high 
purity chemicals and carefully distilled or demineral- 
ized water should be used. A few crystals of potassium 
cyanide and ascorbic acid may be added to the sample 
solution to remove the interference if the transition 
metals are not to be determined. 

Order of addition of reagents. In determining Ni**, 
Cot?, or Fet* by back titration (using Eriochrome 
Black T as indicator), the indicator will be blocked if it 
is added before the chelon, and several hours or more 
are needed to free the indicator from its metal complex 
form. In back titration procedures generally, the 
chelon must be added to the slightly acidic metal ion 
solution, then the buffer, and, after stirring, the indi- 
cator. The titration is then performed at once. 

Release of metal ions from container. Aside from 
deterioration of end point sharpness, dilute standard 
chelons (aminocarboxylic acid series) may show a de- 
crease in strength with time. This may be caused by 
the dissolution or exchange of metal ions from glass. 
For best results the standard chelon must be prepared 
in borosilicate glassware (pretreated by boiling with 
alkaline EDTA) and stored in tightly capped poly- 
ethylene bottles. Alkaline buffers and reagent solu- 
tions should also be stored in polyethylene bottles. 

The standardization of chelons against different 
standard metal solutions or under different pH con- 
ditions may give different titer values. This is caused 
by the presence of metal cation impurities in the chelon 
solution itself or in the chemicals used. Therefore, for 
the most accurate determination of a given metal ion, 
the chelon should be standardized with a standard 
solution of the same metal and under identical pH and 
buffer conditions. 

Chelons such as polyamines grow molds if they are 
stored for a long time. This can be partially hindered 
by bringing the chelon to pH 10 or by adding trace 
quantities of mercury(II); otherwise fresh solutions 
should be prepared monthly. Although the titer may 
not change appreciably, the end point sharpness de- 
teriorates markedly. 

Use of too much indicator. This is a frequent error 
when determining low concentration of metal cations. 

Early and dragging end points appear when dealing 
with cations such as aluminum. The key to a success- 
ful determination here lies in the proper method of 
neutralizing the highly acidic metal ion solution. Al- 
kaline solutions such as ammonia and sodium hydroxide 
must never be used for neutralization because of the 
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extensive. hydrolysis of aluminum where the alkaline 
solution drops into the acidic aluminum solution. Such 
hydrolyzed species do not react readily with chelons 
and are extremely stubborn in returning to unhy- 
drolyzed species; as a result, low results are obtained. 
In such cases approximate neutralizatiou with sodium 
acetate to the specified pH is recommended. 

Excessive concentration of buffer. High concentra- 
tions of certain buffers tend to strip the metal from its 
indicator complex and no end point (or an indistinct 
one) is obtained. Application of another buffer sub- 
stance often helps as well as using minimum quantities. 
Whenever possible, excess acid or alkali should be pre- 
neutralized by addition of NaOH or HNO; and then a 
small quantity of buffer added. 

Attention must be given to proper illumination and 
background contrast when dealing with visual indicator 
titrations. Before performing the actual determina- 
tion, the worker should familiarize himself with the 
character of the color change under the specified solu- 
tion conditions. 
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Two recent interesting papers’? con- 
cerning the rheology and thermodynamics of inflating 
balloons have prompted us to set up an experiment for 
undergraduate physical chemistry students which, in 
the words of one of the students, ““Made more clear the 
real, but sometimes vague and abstract concept of 
pressure-volume work.” 

The apparatus and the procedure for its use are 
essentially the same as that described by Condon and 
Fryd with the exception that the outlet for displaced 
water is either even with or above the top of the water 
in the aspirator bottle. Asa result of this the expansion 
of the balloon can be made to do a net work which can 
be calculated (neglecting friction) as the product of 
the mass of water displaced times the net head. 

The balloon used was of a heavy gum rubber (Orsat 
bulb) so that its stretching was reversible up to at 
least 400 ml of volume. The gross work done under 
any net head of water can be determined by graphical 
integration of a plot of pressure versus volume. Since 
the stretching of the balloon was reversible the work 
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Demonstration of PV Work 
by Balloon Inflation 


done at zero net head represents the work to stretch 
the balloon. If this work is subtracted from the gross 
work at any particular head it will yield the net work 
at that head, which may be compared with the net 
work calculated from the obvious equation: w,.. = 
vpgh. Typical student data for such a comparison 
yield a variance of 1-5%. 

There are some obvious ramifications of this ex eri- 
ment. One is a demonstration that the expansi:n of 
the balloon is reversible; this can be shown by wo: ing 
with the water outlet below the water level i: the 
graduated cylinder. After expanding the ballo: : to 
a given volume the water may be returned t: the 
aspirator bottle by venting the balloon to the ai 1os- 
phere in spurts. Comparison of different metho s of 
graphical integration may also be obtained by h: ving 
the students integrate by weighing the cut-out © 'ves 
or by summing geometric areas which approximat. the 
curves. 


1$rein, R.S., J. Coem. Epuc., 35, 203 (1958). 
2 Connon, F. E., anp Fryp, M., Idem, 517(1958). 
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The peacetime uses of the atom fall 
into two main categories: those of the past and those 
of the future. There are already on the shelf a number 
of important peacetime applications; and there are 
in the mill, with good chance of eventual emergence, 
two or three very promising developments for the 
future. 

It is strange how the development of common par- 
lance requires the twisting of scientific terms to such 
misshapen forms. What we speak of as “atomic 
energy” should be called “nuclear energy,” and what 
we speak of as the “atom” should be the “atomic 
nucleus.” 

In common parlance, then, “the peacetime uses 
of the atom” were born before the “atom” itself was 
born; the peacetime uses of nuclear phenomenology 
were well along in certain areas before the atomic 
bomb. Prior to World War II at the University of 
California at Berkeley where the late Ernest Lawrence 
developed the cyclotron to accelerate protons and 
thus to produce projectiles which could be used to 
cause nuclear reactions in any material, there grew up 
a great school of nuclear scientists who made many 
applications of nuclear energy. These applications 
all lay in the general broad field of isotopes. I would 
hasten to point out that all of us are isotopic with 
respect to conceivable forms of living matter; that in 
our bodies are radioactive carbon and tritium atoms 
which distinguish us from analogous forms of matter 
long buried in the ground and which have lost these 
radioactive isotopes. For example, I have a lock of hair 
from the head of an Egyptian woman who died 5000 
years ago. This hair is readily distinguishable from 
modern human hair because it has less radiocarbon 
by a factor of two than does modern hair, and of course, 
it contains no radioactive hydrogen because the radio- 
active isotope, tritium, has a half-life of only 12 '/, 
years, and would long since have disappeared. 

It is possible to produce most things in isotopic 
form—isotopie people, isotopic books, isotopic nearly 
anything, with no change in the properties other than 
this one of emitting radiations. The reason that 
isotopic forms of matter can develop radioactive 
emission without affecting or changing the ordinary 
properties of shape, feel, chemical behavior, etc., is 
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Developments in the 
Peacetime Uses of Atomic Energy 


that the properties of ordinary matter have to do with 
the outside parts of the atom and not with the inner 
nuclear kernel. Therefore, radioactive flowers look 
just the same in color, have the same texture and smell 
as the non-radioactive ones, and the hair of the 
ancient Egyptian woman is not distinguishable from 
modern hair except by its radioactivity. There is 
one exception to the general statement that isotopic 
forms of matter are essentially identical but for the 
nuclear radiations, and that concerns mass, which is, 
of course, a nuclear property. Isotopic matter has a 
different density from ordinary matter although the 
difference is usually very small. 


Use of Isotopes 


Consider what can be done with isotopes. A number 
of people did in the 1930’s in Berkeley, and many 
fundamental applications were made to the study of 
the nature, particularly of the intricacies, of the human 
body and its biochemical properties. In fact, in the 
late thirties hardly a paper was published from the Uni- 
versity of California campus at Berkeley concerning the 
life sciences which did not make use of isotopes in one 
way or another. It is safe to say that a considerable 
fraction of the advancement in our knowledge of human 
medicine in the last 20 years is due to radioactive 
isotopes, and should be put on the list as one of the 
early peacetime benefits of the atom. 

Development costs for isotopes and radiation sources 
have been tiny compared to the atomic military budget; 
they total hardly one per cent of the atomic power 
project costs. But even if there were no other benefits 
from atomic energy, isotopes alone would fully justify 
all the effort and funds invested in the nation’s atomic 
projects. 

Radioisotopes are directly affecting every aspect of 
our daily lives. They are improving products and 
lowering production costs in industry; in medicine, 
the ills of an estimated one million patients a year 
are treated or diagnosed with isotopes; agriculture is 
beginning to benefit through new plant varieties 
which resist disease and give better yield and in 
numerous other ways. Isotopes also are adding im- 
measurably to our basic knowledge in the physical and 
natural sciences. 

Radioisotopes in industry have proved their value in 
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thousands of applications and have become a potent 
factor in competition, in terms of both quality and 
production costs. Radioisotopes are used in nuclear 
gauges to measure the thickness of materials produced 
by coating, rolling, bonding, and extrusion operations. 
Density gauges using isotopes measure the mass flow 
of food products, cement slurries, chemical solutions, 
and petroleum products. Radiography permits in- 
dustry to see into some of its products, insuring that 
the ever-tightening specifications of modern technology 
are fully met. Isotopic tracers in research analyze 
and improve complex industrial operations. Tremen- 
dous dollar savings and striking quality improvements 
are documented by many companies. And still the 
industrial potential has hardly been tapped. 

Greater mechanization of factories through the use of 
isotopes has started, and complete automation for 
many plants is becoming possible through new ultra- 
sensitive radiation detection instruments for use with 
very low-level radioactive materials. This will further 
assist man in redirecting his efforts so that he can utilize 
his human capabilities of perception and cleverness. 
It will relieve him of much that is dull and routine. 
It will permit him time to develop his intelligence and 
thereby better control the machine. 

Because of the almost unlimited contributions which 
_ isotopes can make to the national economy and welfare, 
the AEC will continue to take steps to broaden the 
use of established techniques and speed the develop- 
ment of new applications. The Commission Isotopes 
Development Program is vigorously pursuing several 
major efforts. These include contracts with private 
firms to develop new uses and applications of isotopes 
and high-level radiation, establishing regional isotope 
centers where isotopes are being applied in research 
to solve scientific problems of a regional nature, 
making isotopes available in commercial quantities at 
economic prices, and sponsoring training activities 
for academic and industrial personnel to build the 
competence of personnel to handle these materials. 

The potential hazard of nuclear radiation must 
always be kept in mind. In isotope development 
activities and industrial applications, the requirements 
of health and safety are given first consideration. 
However, there has been considerable overemphasis 
and misemphasis on dangerous aspects of radiation, 
without reference to radiation benefits. Like fire and 
electricity, we are learning how to control radiation 
and harness it for man’s welfare. Years of no-radia- 
tion-injury experience in particular fields, such as 
gauging, are providing justification for simplified 
regulations for procurement and utilization of isotopes. 

Aside from the industrial and economic significance 
of isotopes, the medical field has in these new tools a 
resource of truly incalculable value which is now in 
use in research laboratories, diagnostic clinics, and 
hospitals around the world. No medical development 
has ever had greater potential impact. It is safe to 
predict that the family physician in the future will 
be able to use radioactive pills for routine and scien- 
tifically accurate diagnosis. This will be made possible 
by production of radioactive or “labeled” materials 
such as digitoxin and morphine and vitamins. New 
answers can be expected in geriatrics—the study of the 
aging process—through isotopes. 
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Perhaps in agriculture may be found the mist 
sweeping of all the benefits of radioisotopes. \y 
estimated one-half of the world’s inhabitants now su! ‘er 
from hunger, and the population is increasing w th 
great rapidity. The ability to make marked impro ‘e- 
ment in productivity with effective fertilizer practices; 
the means of producing more yield per plant and cre it- 
ing desirable new plant strains and characteristics al- 
most at will, to make barren regions productive; 
the control of insect pests that plague growing crops, 
stored foods, and animals—these and innumersble 
other benefits lie within reach through isotopes. 

Radioisotopic tracers such as phosphorus 32 are 
almost routine tools for precise and relatively quick 
measurement of effectiveness of fertilizers, permitting 
relatively rapid, systematic short-cuts to scientific 
development of the right growth stimulant for a given 
plant. Scientists in this country and abroad have 
successfully used isotope radiation to increase plant 
mutation rates and thus develop rust-resistant grains, 
better-yielding peanuts and other such boons; and 
they have bred vegetable strains that bear earlier or 
later than usual, as desired. 

Radioisotope radiation has helped wipe out the screw- 
worm fly from Florida, and the work is moving into 
other areas of the Southeast, where farmers each year 
suffer $15 to $20 million loss due to this cattle pest. 
Similar techniques may be successful against the boll 
weevil, the Mediterranean fruit fly, tsetse fly, and 
perhaps disease-carrying varieties of mosquito. 


Perhaps one of the most beneficial aspects of the 
development of numerous radioisotope uses will be 
the partial solution of the radioactive waste disposal 
problem. Since an increased number of nuclear power 
reactors is inevitable, in view of the world’s rapidly 
increasing need for energy resources, enormous quan- 
tities of hazardous fission product waste will accumu- 
late. Fortunately, the use for large quantities of 
purified fission products can be foreseen, and the proc- 
essing involved in preparing them for industrial 
use introduces large factors of safety into their ultimate 
disposal. In addition to the use of fission products 
in the more ordinary industrial application, great 
quantities will be used to generate electricity for 
remote radio beacons and satellite power sources. A 
recently constructed isotope power source weighing 
only 350 pounds will generate, over a 10-year period, 
electricity equivalent to that given by 80 to 125 tons 
of today’s batteries. 


The intense radiation from large quantities of fi-sion 
products may be used also as a new industrial process 
reagent, creating new products to enrich our ives. 
Some types of grafted plastics, such as permeasele tive 
ion exchange membranes used in de-salting sea \. :ter, 
can best be produced by irradiation. To mak: the 
desert bloom is an ancient dream of mankind. his 
may be accomplished through use of a single fac +t of 
the versatile isotope. 


The manifest value of isotopes to human w. ‘fare 
must make us determined that the great treast ¢ of 
unborn uses does not remain hidden. Of all the e ‘orts 
being made by the AEC and private industry, I b: Jeve 
that the most important will be in education. ‘t's 
important that the student of the future receive tr: Ing 


in ad 
equip 
duc 
throu 
eult 
isotoy 
energ 
to 
fertil 
man} 
unde 
tion, 
tech 
Savi 
In 
isotc 
dolls 
on | 
indu 
indis 
$29: 
valu 
of r 
indi 
= Mo: 
now 
of 
exe: 
dol. 
: wh 
tion 
hay 

| 


in :adioisotope techniques, not as an adjunct, but as an 
int-gral part of his science education. Isotopes are 
so important in training in current industrial and 
sci ntifie techniques that we foresee the existence of 
lab-led reagents on the shelves of every school labora- 
tor’. Commission programs in training high school 
teachers, providing colleges and universities with 
equipment to present radioisotope courses, and con- 
du ‘ing advanced industrial isotope technology training 
courses will pay rich dividends in the skilled personnel 
through which all progress—medical, industrial, agri- 
cultural, or basic research—is made. 

The benefits in wealth and health being derived from 
jsotopes are not restricted to any one country. Iso- 
topes have no nationality. They speak an international 
language in which all nations can converse together. 
As shown at conferences on peaceful uses of atomic 
energy, even the smallest nations are applying isotopes 
to solve their problems in medicine, agriculture, 
industry, water conservation, and other areas. They 
are making new discoveries in all types of application, 
and these discoveries by different nations are cross- 
fertilizing the inventive abilities of all nations. In 
many cases, assistance offered by the United States 
under cooperative agreements for exchange of informa- 
tion, gifts of libraries of Commission publications, 
and training of numerous students in radioisotope 
techniques has helped other countries to develop their 
use of isotopes. 


Savings to Industry 


In 1953, it was estimated by the AEC that radio- 
isotopes were saving industry about one hundred million 
dollars per year. This figure, admittedly, was based 
on fragmentary evidence compiled by members of 
the Commission’s staff during hundreds of visits to 
industrial users, but a careful review in November, 
1956, based on interviews with more than 40 of the 
many industries and institutions using radioisotopes, 
indicated that the savings had increased to between 
$295 million and $485 million per year with a probable 
value of $390 million per year. 

Raw Materials. A reduction in the consumption 
of raw materials is one of the principal benefits that 
industry is deriving from the use of radioisotopes. 
Most of the reported saving occurred in industries where 
product thickness and coatings applied to products 
wer controlled with radioisotope thickness gauges. 
A good example is in the rubber industry. With 
the .id of radioisotope gauges, rubber companies can 
now calender rubber onto tire fabrics within a fraction 
of : per cent of the desired thickness, thus saving the 
exc:-s material formerly applied. 

F nished Product Scrap. During the twelve-month 
per’ d covered by the study, radioisotopes were able 
to ‘duce finished product scrap by several million 
dol: rs. Most of the reported savings were in industries 
where the close control over continuous process opera- 
tions afforded by radioisotope gauges substantially 
rediiced the production of off-grade or substandard 
matcrial. The paper, plastics, and rubber industries 
hav reported significant savings in reduced scrap. 

Increased Productivity. The census showed numerous 
exainples of increased productivity as a result of using 


radioisotopes to improve industrial processes. The 
industries benefiting the most were paper, petroleum 
refining, primary metals, and plastics. 

In process control operations, increases in produc- 
tivity generally resulted from speeded up over-all 
production and the ability of the company to achieve 
tolerances more quickly with radioisotope equipment. 
In large-scale operations, a few percentage points of 
increased output meant substantial savings in terms 
of lower unit costs. For example, a Kraft board 
manufacturer increasing productivity one per cent 
with radioisotope gauges realized a saving of $85,000 
in the year studied. 

Labor. Savings in labor through use of radioisotopes 
generally are not as extensive and are more difficult 
to measure than other types of savings. The major 
exception is in research time. Most of the reported 
savings occurred in the transportation industry, 
with $503,000 reported saved by a single company. 

A manufacturer of flat rolled steel strip reported a 
saving of $120,000 annually through the elimination 
of 12 inspectors; six radioisotope gauges, installed at 
four locations, cost this company only $12,600 a year. 
A paper mill saved inspection labor costs by using 
radioisotopes to control the weight of paper, substi- 
tuting isotopes for hand cutting and weighing of 
samples with a pan balance. 

The most significant labor savings effected by 
radioisotopes are in industrial research. The savings, 
however, are not savings in the sense normally used 
by the accountant, since no reduction in payroll is 
usually evident. Instead, by being able to perform 
research investigations in a fraction of the time hereto- 
fore required, companies have greatly expanded their 
research output with no increase in research staff. 

The most common research projects aided by radio- 
isotopes and resulting in substantial savings in time 
are studies of wear characteristics, studies of lubricating 
oil efficiencies, studies of the metabolism of plants 
and animals, and studies of cleansing properties. 

Benefits That Cannot Be Measured. Most companies 
believe they have obtained some radioisotope benefits 
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Cobalt 60 and cesium 137 are the radioisotopes produced 
at Oak Ridge National Laboratory that are used in deep 
radiation therapy units for diagnosing and treating cer- 
tain types of cancer. Union Carbide Photo 


Agricultural reseachers tag fertilizers with radioactive 
phosphorus, then by exposing the leaves of plants to film, 
they can tell how well the plant food has been absorbed. 
Union Carbide Photo 

Radioisotopes serve as industrial sleuths in a laundry 
laboratory where swatches of cotton fabric treated with 
radioactive dirt are washed with various detergents. The 
amount of radioactivity before and after washing is meas- 
ured to see which product has the most effective cleansing 
action. Union Carbide Photo 


A test of lubricating oil performance for piston ring wear. 
A cylinder block is fitted over a clamp-held piston whose 
ring has been rendered radioactive. From the degree of 
radioactivity in oil samples taken during the run, the 
amount of wear products deposited in the oil is determined. 
Photo by Royal Dutch Shell—Courtesy of Chemical and 
Engineering News. 
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Table 1. 


Government Experimental Program—1958 


Principal —Power (kilowatts) 
con- Electrical 
Name and owner Location tractor? Type (net) Thermal Stari up 
ay — Power Station. AEC & Du- Shippingport, Pa. West Pressurized water 60,000 231,000 1957, 
quesne Light Co. 
Experimental Breeder Reactor No. 1. AEC NRTS, Idaho ANL Fast breeder 150 1,400 1951 
Boiling Reactor Experiment series. NRTS, Idaho ANL Boiling water 2,000 15,500 19/4 
Experimental Boiling Water Reactor. AEC Lemont, Ill. ANL Boiling water 4,500 20,000 1956 
Sodium Reactor Experiment. AEC & Southern Santa Susana, NAA Sodium graphite 6,000 20,000 1957 
Calif. Edison Co. Calif. 
Organic Moderated Reactor Experiment. AEC NRTS, Idaho NAA Organic Noelectric 5,000- 1957 
moderated 15,000 
Homogeneous Reactor Experiment No.2. AEC Oak Ridge, Tenn. ORNL Aqueous Negligible 5,220 1957 
omogeneous 
Experimental Breeder Reactor No. 2. AEC NRTS, Idaho ANL Fast breeder 16,500 62,500 19060 
Li = Metal Fuel Reactor Experiment No. 1. ae B&W Liquid metal No electric 5,000 - 
Heavy Water Components Test Reactor. AEC Savannah River, du Pont Pressurized heavy Noelectric 61,000 1961 
water 
Plutonium Recycle Test Reactor Hanford, Wash. GE Heavy water No electric 70,000 1960 
Gas-Cooled Power Reactor Gas-cooled, graph- 26,000 
ite moderat 
BORAX-5 NRTS, Idaho ANL Boiling water 2, - plus 30,000 1959 
ump 


heat. 


National Laboratory. B&W—Babcock & Wilcox Co. 


Electric Co. 
West.—Westinghouse Electric Corp. 


they cannot measure in dollar terms. The more 
common benefits of this nature were improved products, 
better customer relations, a clearer understanding of 
manufacturing, chemical, or biological processes, greater 
safety, and improved employee relations. Also, some 
companies believed they had enjoyed some dollar 
savings they were unable to identify specifically or to 
put their finger on or to estimate in size. 


Atomic Power 


Let us turn now to the future uses as yet not realized. 
Perhaps the most important of these undeveloped 
peacetime uses of atomic energy is atomic power. 
The accompanying Tables 1, 2, and 3! give the present 
installations in this country. The principal operating 
atomic power plant in the United States is at Ship- 
pingport, Pennsylvania. It is about to go to the level 
of 100,000 kw of electricity. At the present time it is 
operating at levels in excess of 60,000 kw leaving the 
plant. A considerable amount of power is consumed 
in the plant itself, so the total power generated is 
perhaps 10 per cent greater. A rough rule about power 
needs is that in this country one kilowatt per person is 
required. Actually the consumption rate is somewhat 
less than that, but with present trends it would seem 
to be a good rule of thumb for the next decade. In 
any case the Shippingport Atomic Power Station will 
be supplying electric power for a city of about 100,000 
people—a pretty substantial achievement. 

It is perfectly clear that atomic power can be made; 
the only question is whether it can be made cheaply 
enough. In August of 1955 and again in Septem- 
ber of 1958 two International Conferences were held 
in Geneva on the Peacetime Uses of the Atom, and 
in both of these conferences the principal subject 
was atomic power. It was very interesting to notice 
the change in view and attitude in the intervening 
three years. In 1955, the general expectation was an 


1 Atomic Energy Commission, 25th Semiannual Report to 
Congress, January, 1959. 
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AA—Atomics International, a Division of North American Aviation, Inc. ORNL—Oak Ridge National Laboratory, 


duPont—E. I. duPont de Nemours & Co. 


GE—General 


early date for the realization of economic atomic 
power, whereas three years later the general conclusion 
was crystal clear—there was a realization of the diff- 
culties that had been overlooked or underestimated in 
1955. The status today is that we have actually come 
closer to atomic power by realizing the hurdles that 
must be surmounted before we can achieve it. Anybody 
can make atomic power, but nobody’ can yet produce 
economic atomic power which is as cheap as power de- 
rived from coal and oil. Sober and cool assessment of 
the present situation by a number of the world’s 
leading experts indicates that we probably will have 
economic atomic power in this country within the next 
ten years, and possibly in a shorter time in Western 
Europe. 

Foremost among the difficulties and hurdles is the 
need for fundamental knowledge and experience with 
materials of which the central core of the atomic power 
plants must be constructed. Most atomic power 
generated today in this country has been produced 
from uranium metallic alloys with zirconium. It has 
become abundantly clear that this type of fuel material 
is not perfect, and there is at the present time a shift 
to the utilization of uranium oxide glasses in the hope 
of producing a cheaper and more reliable fuel materia! 
capable of generating atomic power more cheaply. 
However, our knowledge of and experience with the be- 
havior of uranium oxide as a fuel material is inadequate 
to insure success. Fundamental to the problem is the 
fact that we do not know even the chemical composition 
of the uranium oxides, nor do we know any of the funda- 
mental properties of the pure oxides. We are working 
with glasses of unknown composition and unknown 
properties which may prove to be a bad bet. The 
present indications are good, but it gives one a queasy 
feeling to realize how ignorant we are of this material 
on which most of our country’s bet in the atomic 
power race is being placed. This is a good example of 
how we have been pushing as far as we can, to the very 
limits of our fundamental knowledge of materials in 
the field of atomic energy. 
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\Ve are so anxious to make progress and to tame the 
at: m and to lead the world in this important develop- 
me it, that we sometimes forget that one cannot base 
mor engineering development programs on a foun- 
da‘ion of ignorance, no matter how many capable 
en. ineers are involved on the project, and no matter 
ho many hundreds of millions of dollars are budgeted 
for it. We must recognize weakness where it is in 
our program, and the limiting factor in atomic energy 
tod.y is, in my opinion, our knowledge of the funda- 
meiital properties of the materials out of which the 
cor:s of these atomic furnaces can be built. 

The second of the massive hurdles lying between us 
and economic atomic power is trained manpower. 
The shortage of trained manpower in the atomic 
power field is not as desperate as it was four or five 
years ago before the AEC started spending millions 
to remedy the situation; but it is still true that if 
you try to hire a first-rate engineer trained in atomic 
power, the number of names you can mention is far 
too small to be comfortable. 

It is no coincidence that Admiral Hyman Rickover, 
the father of our Atomic Navy, is so extremely in- 


Table 2. Power Demonstration Reactor Program—1958 


terested in problems of education. A man of success 
and knowing how to succeed, he recognized manpower 
as one of his most serious problems and placed it along- 
side the technical problems of the atomic engine itself 
in priority for his time and attention. So the Atomic 
Navy has crews of a quality probably exceeding that 
of any other segment of the Navy in any time in its 
history. Every man is hand-picked, many of them by 
the Admiral himself, and is thoroughly trained in all 
the aspects of knowledge pertinent to a nuclear sub- 
marine; that is, these boys know a very great deal 
about nuclear physics before they are allowed to swab 
the deck; they are not on board unless they have a 
knowledge which would rival that of some of the execu- 
tives of companies which have ventured into the atomic 
power business, executives making decisions involving 
millions of dollars. 

If it had been possible in peacetime to take this 
attitude about industrial engineers, no doubt the 
present shortage of top flight and experienced engineers 
in the atomic power field would not exist now. A 
remarkable job has been done by the handful of 
highly trained and experienced people in the atomic 


Name of Principal Owner 
plant and/or con- of 
operator Location tractor* reactor* 


Type 


Power (kilowatts) 
Electrical Ther-  Start- 
(net) mal up Status 


Enrico Fermi Atomic Lagoona Beach, PRDC PRDC 
Power Plant (Power Mich. 
Reactor Dev. Co.) 


F\rida West Coast 
N\clear Power 
Groups 


Fast breeder 


heavy water in 
moderated 


90,000 300,000 1960 Contract signed Mar. 26, 
1957. Plant construction 
was 20 per cent complete 
on Dec. 31, 1958 


Yankee Atomic Elec- Rowe, Mass. West Yankee Pressurized 110,000 392,000 1960 Contract signed June 4, 
tric Co. 1956. Construction was 
12 per cent complete on 
a 31, 1958; on sched- 

ule 

Rural Cooperative Elk River, ACF AEC Boiling water 22,000 73,000 1960 Contract signed June 27, 
Power Association Minn. 1958. onstruction of 

site facilities commenced 
: : Aug. 5, 1958 
City of Piqua, Ohio = Piqua, Ohio NAA AEC Organic moder- 10,500 45,500 1961 Final execution of contract 
ated was pending at year end. 
Title I design was essenti- 
completed during 
19. 

Hallam Nuclear Hallam, Nebr. NAA AEC Sodium graph- 75,000 245,000 1961 Contract signed Sept. 20, 
Power Facility ite 1957. Title I design was 
(Consumers Public completed during 1958 
Power District) 

Chugach Electric Anchorage, NDA AEC Sodium heavy 10,000 40,000 1962 Contract with NDA for pre- 
Association Alaska liminary research and de- 

velopment amended June 
30, 1958, to include study 
of economic feasibility of 
200 MWe, natural ura- 
nium reactor, and to sub- 
mit fixed price bid on 10 
MWe Chugach SDR 

Nortiern States Sioux Falls, AC NS Boiling water 62,000 203,000 1962 Contract signed Nov. 22, 

Power Co. S. Dak. 1957. Plant site has been 

acquired. Research and 

development program 

continued during the year 

Caro inas-Virginia Parr Shoals, West C-V Pressurized 16,950 60,000 1962 Contract signed J an. 12, 

clear Power C. heavy water 1959. Research and de- 

Associates velopment progr am be- 
East © : gan during 1958 

t Central and Florida GNE ECFWC Gas-cooled 58,000 175,000 1963 Contract negotiations were 


rogress. Research 
and development pro- 
gram began during the 
year 


Ate \C—Allis-Chalmers Manufacturing Co., Inc. ACF—ACF Industries, Inc. GNE—General Nuclear Engineerin, Co. NAA— 
big International, a Division of North American Aviation, Inc. NDA—Nuclear Development Corp. of America. 
ctor Development Co. West.—Westinghouse Electric Corp. 


RDC—Power 
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Table 3. Privately Financed Power Reactors—1958 


Principal 
con- 


Name Location tractor? Owner 


Type (net) mal up 


Power (kilowatts) 
Electrical Ther- Start- 
Status 


GE and 


Vallecitos Boiling Water Pleasanton, GE 
PG&E 


Reactor Calif. 
Consolidated Edison 
Thorium Reactor 


Dresden Nuclear Power Morris, Ill. GE 
Station 


Humboldt Bay Project 


Indian Point, B&W 
N. Y. 


Humboldt GE PG&E 


Bay, Calif. 


Boiling 
water 


Con. Ed. Pressurized 255,000 500,000 
water 1958, and 


Com. Ed. Boiling 
water complete on Dec. 31, 1958: 
Boiling 
water tially complete at year-end 


5,000 20,000 


1957 Operated satisfactorily di ring 
1958. 


Primary function 
was testing Dresden fuel 
elements 

1960 Construction began Jan 28, 
conti! ved 
throughout the year 
180,000 626,000 1959 Construction was 60 per cent 
on schedule 


50,000 180,000 1962 Preliminary design was e<sen- 


* GE—General Electric Co. B&W—Babcock & Wilcox Co. Con. Ed.—Consolidated Edison Co. of New York. Com. Ed.—Com ma 


wealth Edison Co. PG&E—Pacific Gas & Electric Co. 


power field, and the present position of our country 
in this field is due very largely to them. I think I 
ought to mention some of the names, perhaps to point 
out to all of us that the great things of the world are 
being done today by unknown people—technical people 
in the background, who work without recognition, who 
invent the materials and discover the properties which 
make economic atomic power possible. 

First probably of all the people now alive is Walter 
Zinn, former director of the Argonne Laboratory, now 
officer of the Carborundum Company, expert consultant 
and engineer in atomic power, formerly physicist at New 
York University, formerly a colleague of Enrico Fermi 
in the development of the first atomic reactor ever to 
operate. 

Next might be Alvin Weinberg, director of the Oak 
Ridge National ‘Laboratory, ex-biophysicist of the 
University of Chicago, devoted proponent of atomic 
power and leader throughout the world in this area. 

We might follow their names with Chauncey Starr of 
the North American Aviation Company, developer of 
the sodium graphite system, and more importantly of 
the organic cooled and moderated power reactor; 
Steven Lawroski, chemical engineer, experienced in 
the difficult problem of dissolving spent atomic fuel 
cores so as to extract the valuable unburned fissionable 
material and the radioactive isotopes; and finally 
in the representative group, Eugene Wigner, professor 
of physics at Princeton University, and next to Fermi 
one of those closest to the first reactors and the develop- 
ment of the uranium chain reaction. 

Many have heard of at least some of these gentlemen, 
but I am sure that few have heard of all of them. We 
pay far greater attention to more understandable, 
but less important, matters as a regular habit. It is 
only by virtue of our educational system that we can 
avoid paying the heavy price for this kind of general 
ignorance. We must develop devoted servants and 
devoted technical people who will in an anonymous way 
serve the general good without thanks, and frequently 
at low salary. I recall very well such people working 
in Washington in this area. The Reactor Division 
of the AEC is charged each year with spending nearly 
500 million dollars. You probably have never heard 
of a single member of that division, but I assure you 
that they are devoted and well-trained people. We 
could, of course, always do with more of the top 
quality category, but considering the wages paid them, 
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and the lack of recognition, the people of this country 
are indeed fortunate in having these. I remember, asa 
Commisioner, trying to improve the situation by 
offering important posts in the Atomic Power Division 
to people outside the Government and being turned 
down uniformly and without hesitation for two rea- 
sons—the low pay and the probability of general 
censure. Now with the general education which 
produces more able people this kind of behavior 
can be tolerated, but it is only with a surplus of well- 
trained technical people that this general situation 
can continue to exist without reducing the United 
States to a second-rate nation. We must have enough 
trained scientists and engineers so those who are 
intensely patriotic can carry the enormous load of run- 
ning the technical aspects of our governmental develop- 
ment programs such as atomic power. Normally, 
private industry with its scientific and technical per- 
sonnel does the job of new technological developments, 
but more and more it has become necessary to have 
government play more than a perfunctory role, and 
herein lies our second greatest hurdle to atomic power. 


Conclusion 


The developments in the peacetime uses of atomic 
energy are in fair shape. Had there been an all-out 
effort, the number of uses of isotopes could be ten-fold 
greater, and instead of one billion dollars a year saved 
in industry, at the present time it might well be ten 
times this; and in atomic power had there been an 
all-out effort we could have had economic atomic 
power by now. On the other hand, it might have been 
as it is now in certain areas that little development of 
isotope uses would have been made at all and the 
Nautilus would never have sailed, remaining (like the 
atomic airplane) still a gleam in some Admiral’s eye. 
So our status is intermediate between poor and good— 
it is fair. We owe boundless thanks to the d voted 
hundreds of technical people who have give: their 
lives to the atom in the development of its pea time 
uses; so rather than criticize them we shou!’ give 
praise for their achievements and thank them : any 
way we can for what they have done for their ¢ \wntry 
and the world as a whole. 

It is through the development of the benefic: it a 
pects of the atom that the awful war-like side i her 
is somewhat ameliorated. The holocaust of [Hire 
shima and Nagasaki can be offset only by the hope 
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of continued peacé and the development of a better 
way of life bought at least in part by atomic forces. 
Our peace is largely atomic; knowing what lies ahead 
in nuclear war leaves no doubt about it. The leaders 
of our country, of Russia, and of England know exactly 
this, and none of these countries could conceivably 
stirt a war without certain knowledge of such serious 
efiects on itself that it would be essentially purposeful 
national suicide. So the likelihood of war is reduced 
by the very terror the atom has given it, and thus in 
a way, we might say that the first certain peacetime use 
of atomic energy has been peace itself. 

On this note I would like to close: that the atom is 
with us forever, has always been, and it is just our 
understanding of her that is new, and that in the under- 
standing of her lie potentialities almost without limit. 
We can expect to turn granite rock into power sources 


as rich as coal; we can expect limitless sources of power; 
thus we can expect that the population of the world 
will be able to increase at its present rapid rate for 
perhaps another 500 years without exhaustion of our 
natural resources, thanks to the atom. Whether it is 
desirable that this enormous increase in population 
occur, is another question; but if it should occur, it is 
because of the atom that it will be possible, and in that 
far day it will be true that life itself is largely due to 
the atom. There are possibilities untapped and 
boundless. 

This is the story we should take to our classes. Of all 
the professions in the world today, nothing is more 
exciting and none is more promising of true adventure, 
none is more significant, than the life of the scientist 
and the engineer. Tell the story of the atom to prove 
it. 


C. F. Wilcox, Jr. 

and M. Stevens 
Cornell University 
Ithaca, New York 


The cyclization of o-benzoylbenzoic acid 
to anthraquinone by strong acids is an instructive reac- 
tion for elementary organic laboratory courses because 
first, it is a model of the industrial preparation of the 
important anthraquinone dye intermediates and second, 
it serves as a point of entry into the area of polycyclic 
aromatic chemistry. When we decided to include this 
preparation in our first course, the directions given by 
several of the elementary practical organic chemistry 
textbooks’ * * were examined. We were struck by the 
vigor of the recommended reaction conditions compared 
with the mild conditions under which kinetic data have 
been obtained for this reaction.‘ Accordingly, the 
cyclization was restudied to see if a milder procedure 
could be developed which would still give high yields. 
The choice of conditions was guided by the desire to 
avoid the hazard accompanying the use of a burner to 
heat concentrated sulfuric acid solutions. Our results 
are included in the table along with the results obtained 
by previous procedures. 

From these results it is clear that an eminently satis- 
factory procedure is to heat a solution of o-benzoyl- 
benzoic acid in concentrated sulfuric acid on a steam 
bat for 30 min. The uncrystallized product is suffi- 
cle ‘ly pure for conversion to anthrone. 


*\oggL, A. I., “A Text-Book of Practical Organic Chemistry 
Incl\\ding Qualitative Organic Analysis,’’ 2nd ed., Longmans, 
Gree and Co., Inc., London and New York, 1955, p. 631. 

* \npersoN, L. C., AnD BacuMan, W. E., “A Manual for the 
Org:nic Chemistry Laboratory,” John Wiley & Sons, Inc., 


Nev. York, 1953, p. 146. 

* reser, L. F., “Experiments in Organic Chemistry,’’ 3rd ed., 
Revised, D. C. Heath and Company, 1957, p. 162. 

‘ For a review of this kinetic data see: Lona, F. A., AND PavL, 
M. \., Chem. Rev., 57, 984 (1957). 

* Eastman White Label grade, 2242, $7.75/500 g. 


A Simplified Preparation of Anthraquinone 


In a 100-m! round-bottomed flask, place 5.0 g of 
o-benzoylbenzoic acid’ and add 25 ml of concentrated 
sulfuric acid. Heat the mixture on the steam bath and 
swirl until the solid is dissolved. Then clamp the flask 
over the steam bath, place a towel or cloth around the 
bath and flask in order to keep the flask at 100°, and 
heat for 30 min. With a medicine dropper, add 
5 ml of water by drops with swirling. The product will 
begin to separate. Remove the flask from the steam 
bath and let it cool. Add water until the flask is nearly 
full and then pour the mixture into a 500-ml beaker. 
Dilute the mixture to 300 ml with water and cool. 
Collect the product by suction filtration® and wash well 
with water. Any unreacted starting material can be 
removed by washing with a solution of 10 ml of con- 
centrated ammonia solution in 50 ml of water followed 
by another wash with water. Dry the product to con- 
stant weight but do not determine the mp(286°). 


Reaction Conditions and Yields for the Preparation of 
Anthraquinone from o-Benzoylbenzoic Acid 


Test for 
unreac 
startin, 
Conditions Yield, % materi 
20% fuming H,SO,-2 hr at 100°! High 
Conc. H,SO,-1 hr at 150°? High “fe 
Conc. H:SO,-5 min at 150°* 
Conc. H:SO,-heat to 150° and cool 
immediately 93 - 
Conc. H:SO,-1 hr at 100° 93 - 
Conc. H,SO,-30 min at 100° 93 - 
Cone. H:SO,-20 min at 100° 86 - 
Conc. H,SO,-10 min at 100° 77 oF 


* It is advantageous here to use S. and 8. “Shark Skin’’ filter 
paper, 7-cm circles ($0.16/100), to minimize punctures during the 
initial filtration of the acidic mother liquor. 


Volume 36, Number 12, December 1959 / 633 


ring 
‘ion 
Tue] 
28, 
ved 
cent 
58: 2 
sen- 
end 
10n- 
try 
iS a 
by 
ned © 
ea- 
ral 
ich 
io 
ell- 
ion 
ted 
igh 
are 
un- 
op- 
ly, 
er- 
its, 
ive 
nd : 
er. 
nic 
ald 
ed 
en 
an 
nic 
en 
of 
he 
ye. 
ed 
eit bys 
ne 
ve 
ny 
ry 
er — 
pe 


Twenty-first Summer Conference 


The twenty-first annual summer conference of the 
New England Association of Chemistry Teachers was 
held August 17-22, 1959, at the University of Con- 
necticut, Storrs, Connecticut, with Eugene C. Winslow, 
University of Rhode Island, and George E. Zink, 
Groton School, Groton, Massachusetts, serving as co- 
chairmen. There were 197 persons registered of whom 
106 were present members, 11 newly-elected members, 
17 speakers, 50 guests, and 13 children under 15 years of 
age; fifty-four of these were from areas outside of 
New England. The program was presented essentially 
as printed in THIS JOURNAL in an earlier Report.' 

The meetings were held in the new science building at 
the University, not yet quite completed but to be ready 
for students in the Fall. The comfortable new lecture 
hall, with adjacent rooms for book and apparatus ex- 
hibits, provided excellent facilities. 

An innovation at this conference was the plan to in- 
vite a guest speaker from a distance whose travel ex- 
penses were partially reimbursed by a fund supported 
by an industrial organization. This year Professor 
Jay A. Young, King’s College, Wilkes-Barre, Pennsyl- 
vania, was designated the Shawinigan Lecturer, as a re- 
sult of a gift of money from the Shawinigan Resins 
Corporation, Springfield, Massachusetts, for the express 
purpose of bringing to the conference an outstanding 
teacher from outside New England. He presented a 
report on his approach to teaching freshman chemistry 
laboratory under the title, “Practice in Thinking.” 


1 pHIs JOURNAL 36, 362 (1959). 


Report of the New England Association of Che 


Official Business 


The heavy program of morning, afternoon, and cve- 
ning lectures was interrupted by a rewarding trip to 
United States Coast Guard Academy, New London. An 
alternate trip was made to the Pratt & Whitney Com- 
pany, East Hartford, Connecticut. These trips were 
followed by a picnic at Mashamoaquet State Park and 
theater party at the Summer Theater, Sturbridge 
Village, Sturbridge, Massachusetts. The programs 
were rounded out with motion pictures on scientific sub- 
jects and evening socials. Greetings were exchanged 
with the Pacific Southwest Association of Chemistry 
Teachers, not only by means of telegrams, but also by 
exchange of members. Past president of NEACT 
Norris W. Rakestraw returned from California to be 
at the Storrs sessions, and Elbert C. Weaver and Secre- 
tary Rev. Joseph A. Martus, S. J., attended the Cali- 
fornia conference. 


Adjourned Annual Meeting, August 20, 1959 


President Carl P. Swinnerton reconvened the annual meeting 
following the Thursday lectures. Besides items of business re- 
maining from the Annual Meeting held in May, the following 
special reports were presented. The chairman of the member- 
ship committee read the names of 36 teachers who had been ad- 
mitted to membership since May. The treasurer read his annual 
report showing a net operating deficit of $73.39. Co-chairman 
George E. Zink reported on the statistics of the present summer 
conference, and President Swinnerton announced that for the 
22nd Summer Conference, the Association had been invited to 
the University of Maine, for the period August 22-27, 1960. He 
announced the appointment of the following as a nucleus of the 
new summer conference committee: Co-chairman for Program, 
Professor Roy J. Gritter, University of Connecticut; Co-ch«irman 
for Arrangements, Mr. Christie J. Drago, Exeter, New !amp- 
shire; and Representative of the Host Institution, Professor |rwin, 


Dinneen Studio, Willimantic, Co ecticut 


Twenty-first Summer Conference 
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B. Douglass University of Maine. It was announced that because Miss Evelyn L. Murdock, Westerly, Rhode Island 


of increased mailing rates, the dues for the coming year (1959-60) Miss Elsie S. Scott, East Northfield, Massachusetts 
wil be increased by 50¢ to $5.00. Mr. John R. Suydam (retired), Boston, Massachusetts 


his being the year in which the summer conferences reached 


thir majority, the following were presented with Awards of President Swinnerton read the citations and presented the 
M-rit because they had been present at all twenty-one summer certificates of Honorary Membership to Professor Avery A. 
Ashdown, (retired), Massachusetts Institute of Technology; 


conferences: 
Professor Carroll B. Gustafson, Massachusetts College of Phar- 


Mr. and Mrs. Grover C. Greenwood (retired), Bridgeport, macy, Boston, Massachusetts; and to Mr. George D. Hearn 
Connecticut (retired), Worcester, Massachusetts. 

Mr. and Mrs. S. Walter Hoyt (retired), Belmont, Massachu- 
setts LavuRENCE 8S. FosTeR 


Mr. Alfred Lincoln, Hampden College of Pharmacy Editor, Report of the NEACT 
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BOOK REVIEWS 


Fundamentals of Physical Chemistry 


H. D. Crockford and Samuel B. Knight, 
Professors of Chemistry, University of 
North Carolina. John Wiley & Sons, 
Inc., New York, 1959. xvii + 463 pp. 
Figs. and tables. 15 X 22cm. $6.95. 


This text is a revision of one published 
earlier by the authors, ‘Fundamental 
Principles of Physical Chemistry for 
Premedical Students’’ (J. Cuem. Epuc., 
27, 695 (1950)). 

The new edition is more attractive, with 
a new cover design (blue replacing the 
familiar Wiley red), higher quality paper, 
and type which is easier to read. The 
illustrations have been improved, and 
several have been added, including some 
from the physical chemistry lab text by the 
senior author and J. W. Nowell. There 
have been minor changes in the selection 
of problems. 

None of the chapters of the previous 
edition have been deleted. The chapter 
on radiochemistry has undergone major 
revision, with more advanced material 
replacing most of the elementary princi- 
ples covered in the previous edition. 
Three new chapters on thermodynamics 
have been added, increasing the length 
of the text by a hundred pages. 

As with most such texts designed for 
students of premedicine, biology, etc., 
if one assumes the usual pre-requisites 
of general chemistry and qualitative and 
quantitative analysis, considerably repe- 


titive material might have been omitted. 
Revision of the chapter on radiochemistry 
is an improvement, but the material on 
ionic equilibria and colorimetry, to cite 
specific examples, continues to be of 
questionable value as it stands. Acid- 
base equilibrium is discussed from the 
classical standpoint, with virtually no 
attempt to introduce the simplifying con- 
certs of the Brgnsted-Lowry theory in 
expiaining hydrolysis, etc. Material on 
the solubility of sparingly soluble salts is 
restricted to instances where no hydrolysis 
of the ions occurs, and no mention is made 
of complex ion formation. 

The authors have removed a serious 
deficiency of the previous edition by the 
addition of the section on thermody- 
namics. It is unfortunate that their 
effort has not met with more success. 
The section often gives the impression of 
being a patchwork of isolated facts, 
lacking the necessary continuity for such a 
complex topic. This reviewer considers 
that the material is also presented out of 
order. It follows chemical equilibrium 
and emf, probably the two topics of the 
text where the application of thermo- 
dynamics is most needed to give an in- 
telligent approach. If the student is to 
appreciate thermodynamics he must use 
it as a tool. 

There are several instances in the text 
where confusion may arise. Discussions 
of Dalton’s law and methods of expressing 
solution composition are carried out 
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without the adoption of any symbol for 
mol fraction, but -during the description 
of steam distillation the familiar symbol 
“x” appears without definition. The s:me 
symbol is used two pages later in a st:te. 
ment of Raoult’s law in such a manner t hat 
the student may wonder whether it i: to 
be identified with the condensed or vapor 
phase. In the discussion of free energy 
(pp. 298-9) a 1 molal solution of Ag(| 
is considered. A word concerning the 
hypothetical nature of such a sysiem 
would be useful here, especially since the 
authors have previously shown (p. 192) 
that AgCl is a sparingly soluble salt. 

Some items of personal preference are 
of interest. The authors continue to 
separate the material on ionic redox sys- 
tems from the chapter on emf proper, 
introducing a lack of continuity to these 
two aspects of the same phenomenon. 
Equilibrium constants are first considered 
in relation to reaction rates despite the 
well documented evidence that such an 
approach is generally not valid. While 
the authors have recognized this fallacy, 
one wonders why such an approach cannot 
at this level be eliminated. In_ ionic 
equilibria the hydronium ion of the pre- 
vious edition has been replaced by H*. 

Typographical errors are few: 2 has 
slipped in for y in equation 3-5 with 
reference to surface tension; units of the 
second order rate constant of example 
17-3 are devoid of concentration units; 
the units of Table 18-2 disagree with 
those of Figs. 18-3 and 18-4. 

This newer edition will undoubtedly, 
like its predecessor, be widely adopted. 
The fact that this is probably one of the 
most acceptable texts in this field, along 
with that of Brey (J. Cuem Ebpuc., 35, 
530 (1958)) in the reviewer’s opinion, is 
ample evidence of the need for a better 
selection of texts in the field. Students 
are capable of handling a more mature 
approach to the subject. 


E. L. Heric 
University of Georgia 
Athens 


The Determination of Molecular 
Structure 


P. J. Wheatley. Oxford University 
Press, New York, 1959. vi + 263 pp. 
Figs. and tables. 14.5 22cm. $5.60. 


“The book is designed to give an intro- 
ductory survey of the main physico-cliem- 
ical methods that have been devised for the 
determination of molecular structures.” 
The author has eminently succeeded in 
this gigantic undertaking. The bovk is 
not intended to be a detailed treatise on 
any or all of the various methods, but to 
provide the advanced undergraduate and 
graduate student with an acquaintance 
and moderate understanding of the 
methods, their theoretical basis, ‘heir 
scope and limitations, and their relial lity. 
Experimental techniques are disc''ssed 
only briefly, and long mathematical ‘er 
vations have been omitted; the reac‘ Is 
asked to accept their results. 

The book begins with a chapter of -y™- 
metry in which the basic principles of -y™- 
metry operations are discussed and devel- 
oped into the point-groups. Herm:nn- 
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M inguin notation is used throughout, but 
is usually supplemented by Schoenflies 
noiation. The matter of symmetry is 
ta\en up again in a later chapter as a dis- 
cu-sion of space groups. 

eyond this first chapter, the book is 
divided into three parts dealing, respec- 
tiv ly, with spectroscopic, diffraction, and 
miscellaneous methods. The spectro- 
seopie methods are divided into separate 
discussions on rotation and vibration-rota- 
tion spectra. In the part on diffraction 
mcthods, separate chapters deal with elec- 
tron and neutron diffraction, while three 
chapters are concerned with X-ray diffrac- 
tion, dealing in particular, separately, with 
the theory, and the determinations of sym- 
metry and of molecular parameters. The 
miscellaneous methods treated are stereo- 
chemistry, dipole moments, magnetic 
methods, and N.M.R. 

The book is well written, is clear and 
readable. It appears quite appropriate as 
an introductory text if one desires to dis- 
cuss means of obtaining information about 
molecular structure, without interest in 
discussion of other information obtained 
by the techniques. The methods are well 
illustrated by specific examples taken from 
the recent literature, mostly of the last 
five or ten years. 


H. H. Jarre 
University of Cincinnati 
Cincinnati, Ohio 


Aspects of the Organic Chemistry of 
Sulphur 


Frederick Challenger, Emeritus Pro- 
fessor of Organic Chemistry, University 
of Leeds. Academic Press, Inc., New 
York, 1959. vii+ 253pp. 14.5 x 22 
em. $7.50. 


The present volume consists of a number 
of reviews on various topics in the field of 
sulfur chemistry, with particular emphasis 
on the chemistry and biochemistry of some 
important sulfur-containing compounds. 
Professor Challenger has been a distin- 
guished worker in the isolation and identi- 
fication of naturally occurring sulfur com- 
pounds, and in the first chapter he dis- 
cusses some of the chemistry of the thiols, 
disulfides, sulfides, and sulfide-containing 
acids. This chapter contains a consider- 
able amount of the useful experimental 
information which a research worker ac- 
quires after long experience in a field, and 
which is unfortunately not published in 
detail, in most cases, in research papers. 

The second chapter discusses naturally 
occurring thiols, sulfides, sulfoxides, sul- 
fonium compounds, and sulfide-contain- 
inz amino acids. Sulfur compounds of 
petroleum are covered in the next chapter, 
which also contains a valuable discussion 
o! the Raney nickel desulfurization pro- 
c dure. The fourth chapter reviews the 
currently very active field of the mustard 
glueosides and the related isothio- 
anates. 

Chapter five gives a very interesting 
account of the field in which Challenger 
hud made the most striking experimental 
contributions, that of biological methyla- 
‘on processes involving sulfur compounds. 
‘he concluding chapter gives a brief ac- 
count of the chemistry of Coenzyme A, and 


indicates some of the biochemical func- 
tions of this fascinating substance, which 
must be regarded as the most important 
sulfur compound yet discovered. 

The book will furnish valuable and stim- 
ulating reading to research workers in 
organic sulfur chemistry. It might well 
find use, along with duVigneaud’s classic, 
“A Trail of Research,’’ as a starting point 
for special reading for seniors in chemistry, 
who are interested in things biochemical or 
in the mechanism of organic reactions. 


D.8. TaRBELL 
University of Rochester 
Rochester, New York 


Introduction to Quantitative Analysis 


Walter Wagner and George J. Shiple, 
both of the University of Detroit. Uni- 
versity of Detroit Press, Detroit, Michi- 
gan, 1959. v +150 pp. Figs. 16 X 
23.5cm. $3. 


This small book of 150 lithoprinted 
pages was written to appeal especially to 
pre-professional students (pre-medical, 
pre-dental, etc.) who can devote only a 
limited amount of time (usually one or two 
hours of lecture and three to six hours of 
laboratory) for the study of quantitative 
analysis. The authors say it will help the 
beginner by giving him the essentials in a 
concentrated form and avoiding those de- 
tails which are unnecessary for him at this 
point. 

The book covers the usual scheme of 
beginning quantitative analysis with 
theory, laboratory experiments, questions, 
and problems. It is well written in simple 
language and might well be used by a per- 
son on a self-study plan as well as for class 
use. There are eight titrations and two 
gravimetric determinations. 

Perhaps due to its conciseness, some 
statements in the theory and directions 
seem dictatorial and do not permit much 
choice of thought or action for the student, 
and a few statements might even be chal- 
lenged. There are about a dozen errors, 
mostly typographical, in the text. Figure 
2,4 shows a Reco Neutra-Stat but the use 
of such a device is not given in the text. 


Louts A. PAPPENHAGEN 
Mount Union College 
Alliance, Ohio 


General Chemistry 


William H. Nebergall and Frederic C. 
Schmidt, both of Indiana University. 
D. C. Heath & Co., Boston, 1959. 
viii + 723 pp. Figs. and tables. 19 
23.5 cm. $7.50. 


“General Chemistry’’ by Nebergall and 
Schmidt is essentially the same text as 
“College Chemistry’’ by the same authors. 
As stated in the preface, it differs from the 
latter “in that the study of the metals is 
organized according to the periodic table 
rather than the qualitative analysis scheme 
and the section on qualitative analysis 
has been omitted.’’ The only differences 
noted in the first 32 chapters of the two 
books are changes in tables and figures. 
The text of the chapters on the chemistry 


of the metals is changed only in the intro- 
ductory paragraphs to fit the different 
order in which the elements are discussed. 
For a review of the previously published 
text, “College Chemistry,’’ see TuHIs 
JOURNAL, 26, 51 (1958). 

“General Chemistry’’ is therefore a 
fairly conventional text designed to meet 
the needs of a first year course in general 
chemistry which does not include qualita- 
tive analysis. 

The factor method of solving problems 
is used throughout the text and many 
solved problems are included. The sys- 
tem of nomenclature used in the text is 
that recommended by the IUPAC. On 
the whole, the text is well organized, well 
written, and adequately illustrated. 

In the opinion of this reviewer, the 
presentation of the theoretical principles 
such as atomic structure, kinetic theory, 
ete., is such that this text would be best 
suited for a terminal type course, rather 
than one for students who later take ad- 
vanced courses in chemistry. It would not 
challenge students who have had a su- 
perior high school course. 


F. B. Scurrmer, Jr. 
Clemson College 
Clemson, South Carolina 


Basic Physics of Atoms and Molecules 


U. Fano and L. Fano, Physicists, 
National Bureau of Standards. John 
Wiley & Sons, Inc., New York, 1959. 
xv + 414 pp. .Many figs. 16 X 
23.5cem. $10. 


This is a very interesting and expertly 
written book that should be extremely 
valuable for physical chemists, but it is 
hard to see how it could be used as a text- 
book. It is something of a compromise 
between a text on atomic physics and one 
on elementary quantum mechanics. The 
atmosphere is distinctly experimental, 


_ though the language is theoretical. The 


unique feature seems to be an unusually 
detailed, but elementary, quantum me- 
chanical analysis of a number of basic 
experiments in atomic physics. 

The book should be read by chemists 
already familiar with introductory atomic 
physics and quantum mechanics. There 
can be no question that it will then be a 
very significant help in deepening the 
reader’s understanding of the physical 
significance of the mathematical forma- 
lism of quantum mechanics. 


TeRRELL L. 
University of Oregon 
Eugene 


Organic Chemistry 


Melvin J. Astle and J. Reid Shelton, 
Professors of Organic Chemistry, Case 
Institute of Technology. 2nd _ ed. 
Harper & Brothers, New York, 1959. 
x+771 pp. 16.5 X 24cm. $7.50. 


The organization of the book is conven- 
tional in that aliphatic and aromatic com- 
pounds are treated separately, and paraffin 
hydrocarbons are the first class of com- 
pounds to be discussed. In the second edi- 
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tion, as in the first, there are thirty-four 
chapters. Chapters 2-20 (376 pages) are 
devoted to aliphatic compounds. Alicy- 
clic compounds are discussed in Chapter 21 
and aromatic chemistry in chapters 22-29 
(236 pages). The last five chapters cover 
the more specialized topics: Heterocyclic 
Compounds; Alkaloids; Terpenes; Ster- 
oids; and High Polymers. 

The authors state in the preface that 
“The most important changes in the sec- 
ond edition involve the complete rewrit- 
ing of the material on fundamental chem- 
istry of both aliphatic and aromatic com- 
pounds to permit a more modern theoreti- 
cal treatment of structure and reaction 
mechanisms.’’ An introduction to atomic 
and molecular orbitals is given in Chapter 
1 and these concepts are briefly discussed 
in the chapters on alkenes, alkynes, and 
aromatic hydrocarbons. Somewhat more 
attention is also given to reaction mecha- 
nisms. However, as the authors point out, 
no attempt is made to use either electronic 
formulas or reaction mechanisms rou- 
tinely. Consequently, the method of treat- 
ing the material covered does not vary ap- 
preciably from that of the first edition. 

The essential principles are discussed in 
a balanced manner and considerably more 
factual material is presented than would 
normally be covered in a two-semester 
course. This provides the possibility for 
the selection of desired topics as well as 
readily available recommended reading. 
Since both of the authors have had indus- 
trial experience it is perhaps natural that 
they would use illustrations of the practical 
application of organic chemistry as a means 
of stimulating student interest. The exer- 
cises given at the end of each chapter fol- 
low very closely those used in the first 
edition. 

A few inaccurate statements were 
noted. On page 149 it is pointed out that 
trioxane “‘. . .readily yields formaldehyde 
on heating.’”’ And on page 387 there is an 
indication that maltose is the only disac- 
charide obtained upon the hydrolysis of 
starch. 

The fundamentals of the subject are 
adequately covered in this well-written 
book. Accordingly, it is recommended for 
serious consideration by anyone who 
wishes to use a traditional approach in a 
two-semester course in organic chemistry. 


W. J. Burke 
University of Utah 
Salt Lake City, Utah 


Theory of Relativity 


W. Pauli. Translated from the Ger- 
man by G. Field. Pergamon Press, Inc., 
New York, 1959. xiv + 241 pp. 16.5 
X 25.5cem. $6. 


In 1921 Wolfgang Pauli wrote for the 
Teubner ‘Encyklopidie der mathema- 
tischen Wissenschaften”’ in Leipzig an arti- 
cle on the theory of relativity which proved 
so illuminating that it was reprinted as a 
separate monograph. The aim of the arti- 
cle was to provide a complete review of the 
literature of the theory existing at that 
time. Shortly before his recently lamented 
death the distinguished author agreed 
to the publication of an English transla- 


638 / Journal of Chemical Education 


tion of the original monograph and in addi- 
tion contributed 25 pages of supplementary 
notes commenting on more recent develop- 
ments of the theory. In these notes 
Pauli indicates clearly his disagreement 
with Einstein on the feasibility of a unified 
field theory on the basis of classical phys- 
ics. At the same time he describes with 
impartiality the various efforts made in 
this direction. 

The book is, of course, highly analytical 
throughout. However, as its relatively 
small size implies, mathematical demon- 
strations are in general indicated in their 
main lines rather than written out in full. 
The bibliography to 1921 is exhaustive 
and a great deal of the work of the years 
since that time is referred to in the notes. 
The physical side has not been neglected 
and the fundamental experimental tests 
are in general reported in full. One un- 
fortunate exception is that of the detailed 
investigations of D. C. Miller, who spent 
many years repeating the original Michel- 
son and Morley experiment. 

This book is a welcome addition to the 
very large literature on relativity in 
English. 


R. B. Linpsay 
Brown University 
Providence, Rhode Island 


Essentials of Chemistry 


Alfred Benjamin Garrett, Joseph Fredric 
Haskins, both of the Ohio State Univer- 
sity, and Harry Hall Sisler, The Univer- 


sity of Florida, Gainsville. 2nd ed. 
Ginn & Co., Boston, 1959. vi + 
607 pp. Figs. 16.5 X 24cm. $7. 


This second edition (the first edition was 
reviewed in THIS JOURNAL 28, 663 (1951)) 
continues the plan of the first. It is de- 
signed for students taking no more chemis- 
try and is written and illustrated at their 
level. Somewhat more emphasis than in 
the first edition is placed on inorganic 
chemistry, but the book is still exception- 
ally strong in its emphasis on organic. 


J. A. CAMPBELL 
Harvey Mudd College 
Claremont, California 


Gum Plastics 


M. S. Thompson, Naugatuck Chemical 
Division, U. 8. Rubber Company. 

- Reinhold Publishing Corp., New York, 
1958. x + 193 pp. 13.5 X 19 cm. 
$4.50. 


As in the case with the other members 
of the Plastics Application Series, this 
book is concerned with the technical 
application of a specific type of plastic. 
Gum plastics encompass several chem- 
ically distinct varieties. Common ones. 
are based on polystyrene, polyacryonitrile- 
styrene, and polyvinylchloride. They 
share the characteristic that the plastic 
resin has been plasticized by a rubbery 
material, such as butadiene-styrene co- 
polymer or butadiene-acrylonitrile co- 
polymer. This plasticization markedly 
increases the impact resistance of the 
resin. 


The properties of the product depen« on 

the properties of both initial material. as 
well as on their interaction so a vide 
range of characteristics is available. A 
considerable portion of the book is dev: ted 
to discussing these potentialities. A 
smaller amount of space is devoted to ab- 
ticating techniques and the final cha ter 
gives a comprehensive survey of the »os- 
sible applications. 

The series is intended for tech: ical 
people who are not necessarily exper's in 
the field and would be most interesting 
to industrial chemistry and cheniical 
engineering students. 


Tuomas E. FEerincton 
The College of Wooster 
Wooster, Ohio 


Nomograms for Chemical Engineers 


O. P. Kharbanda. Academic Press, Inc., 
New York, 1959. xi + 247 pp. 
24 X 28.5cem. $15. 


This is a collection of nomograms from 
the published literature. The nomograms 
are distributed as follows: Physical 
Properties 56, P-V-T data 5, Vapor- 
Liquid Equilibrium 4, Absorption 1, 
Distillation 10, Fluid Flow 16, Fluidization 
3, Heat Transfer 4, Humidification 1, 
Combustion 2, Petroleum Fractions 1, 
and Vessel Design 5. 

Almost all of the nomograms are general. 
None is confined to one property of one 
compound. The large page size (8'/, X 
11 in.) makes them easier to read and adds 
additional accuracy. The subject index 
is given in English, French, and German. 

Dr. Kharbanda gives the following 
information for almost each nomogram: 
the basis of the equation (whether empir- 
ical, semi-empirical, or theoretical), refer- 
ences, limitations of the nomogram 
(always helpful), and sample calculations 
for the more complicated nomograms. 

Almost all chemical engineers are 
familiar with Dale Davis’ “Chemical 
Engineering Nomographs’ which was 
published by McGraw-Hill Book Com- 
pany in 1944. This Kharbanda book 
complements the Davis book, and to- 
gether they well make a useful combina- 
tion in the chemical engineers’ or in- 
dustrial chemists’ libraries. 

For those readers who make consider- 
able use of nomograms, as this reviewer 
does, they will find this collection a good 
addition to their library. 


Joun J. Mckertta 
University of | exas 
Austin 


Researches in Geochemistry 


Edited by Philip Hauge Abelson, ' \irec- 

tor, Geophysical Laboratory, Ca 

Institute of Washington. John ‘\iley 

& Sons, Inc., New York, 1959. x + 

511 pp. Figs. and tables. 16 > 23.5 

em. $11. 

This timely book consists of 23 chai ‘ers, 
each being a seminar presentation of 4 
specific topic or phase of geochemic.:! re 
search. The seminar series was hc! at 

(Continued on page A772) 
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Suitable for: 
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chemicals 

clinical 
specimens 

cosmetics 

dairy products 

detergents 

fertilizers 

flour 

food 

grain 

leather 

paper 

pesticides 

pharmaceuticals 

plant materials 
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A.H.T.CO. 


LABORATORY APPARATUS 


for immediate shipment 
from our stock... 


OHAUS 


MOISTURE 
DETERMINATION 


BALANCE 


A new type of Moisture Determination Balance 
offering many advantages not heretofore available 


For accurate determination of moisture percent 
of any granular solid, semi-solid or liquid 
which can be dried safely by heat 


A combination drying unit and precision balance for measuring the moisture content 
of 10 gram samples of a wide variety of materials with a sensitivity of +0.1%. Can 
also be used as direct reading balance, sensitivity 0.01 gram. 

Balance is of the substitution type. Loss of weight on the beam caused by evapora- 
tion of moisture from the sample is compensated for by the addition of chain to one 
arm of the beam. Chain is added by turning the graduated dial on front of the instru- 
ment. Knife edges are of hardened, ground and polished steel. Bearing surfaces are 
of long-wearing agate. Beam is provided with zero adjustment. Entire system is 
magnetically damped. A shadow type indicating vane gives immediate indication 
of balance position. 

The 650 watt infrared heater provides rapid, even evaporation and is adjustable 
both in percentage output and in distance above the sample. Heating chamber has 
a heat-resistant handle for safety and a Pyrex glass window for observation of the 
sample. Timer automatically shuts off the heat at any period from 1 to 60 minutes. 


Advantages 
Manually operated precision balance, chain weighing substitution type. 
Heating temperatures can be varied during the drying process. 
Takes samples up to 10 grams. 


Direct readings of loss can be made periodically during the drying period, enabling the 
operator to plot weight loss against time and heater adjustment for reproducible 
determinations. 

Sample can be observed during the drying process. 

Pan is readily accessible. 

Disposable pan liners of aluminum foil save cleaning time. 

Pan remains stable when loaded off center or with liquids. 

Removable clean-out tray under pans prevents spillage from entering the balance. 


BALANCE, Moisture Determination, Ohaus No. 6000, as above described, overall dimensions 12/2 X 
10 X 15 inches high; complete with 25 disposable pan liners. For 115 volts, 60 cycles, a.c....... 295.00 


More detailed information sent upon request 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 


VINE ST. AT SRD ¢ PHILADELPHIA &, PA. 
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QUANTITATIVE ANALYSIS, Fourth Edition 


By Willis C. Pierce, University of California, Riverside; 
Edward L. Haenisch, Wabash College; and Donald T. 
Sawyer, University of California, Riverside. The Fourth 
Edition of this ‘best seller’ is currently being used in 
over 185 colleges and universities throughout the coun- 
try. Features include a statistical discussion of the 
evaluation of data, a comprehensive treatment of com- 
peting equilibria in precipitation, ionization, and hy- 

rolysis reactions, modernization of sections dealing 
with electromotive force of cells and oxidation equilibria, 


BRIEF COURSE IN ORGANIC CHEMISTRY, Second Edition 


By Lyell C. Behr, Mississippi State University; R. C. 
Fuson; and Harold R. Snyder, both of University of Illinois. 
Thoroughly revised ond almost completely rewritten, 
this new edition has been brought up to date and con- 
tains references to many substances of practical value 
not found in other books. Aromatic and heterocyclic 
compounds are introduced early, and the order of pres- 


OUTLINES OF ENZYME CHEMISTRY, Second Edition 


By J. B. Neilands, University of California, Berkeley; 
and Paul K. Stumpf, University of California, Davis. With 
@ special chapter on the Synthesis of Enzymes by Roger Y. 
Stanier, University of California, Berkeley. Like its prede- 
cessor, this edition is meeting with great success in 
classrooms across the country. Professors like it because 


GROWTH AND PERFECTION OF CRYSTALS. Edited by 
R. H. Doremus, B. W. Roberts, and D. Turnbull, a// of 
General Electric Research Laboratory, Schenectady, New York. 
With 51 internationally known contributors. Contains up- 
to-date and pertinent reports and discussions on crystal 
phenomena, polymer crystallization, and crystallization 
of simpler molecules, presented at an International Con- 
ference on Crystal Growth held at Cooperstown, New 
York, August 27-29, 1958. 1958. 609 pages. $12.50. 


PRECIPITATION FROM HOMOGENEOUS SOLUTION. 
By L. Gordon, Case Institute of Technology; M. L. Salutsky, 
W. R. Grace & Co.; and H. H. Willard, University of 
Michigan. Presents analytical methods for accomplishing 
precipitation from homogenous solution so efficiently 
as to make re-precipitation unnecessary. 1959. Approx. 
212 pages. Prob. $7.50. 


THE CHEMISTRY OF INDUSTRIAL TOXICOLOGY. 
Second Edition. By H. B. Elkins, Dept. of Labor and 
Industries, Commonwealth of Massachusetts. Offers addi- 
tional and revised information on the new or newly 
recognized industrial hazards. 1959. Approx. 452 pages. 
Prob. $11.50. 
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Check these outstanding Wiley texts—new, forthcoming, or already well 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 440-4th Ave., New York 16, N.Y. 


use of the pH meter for titrations, colorimetric dete: mi- 
nations by photometry, and new laboratory procedures, 
“The book is well written from the standpoin: of 
flexibility of presentation. Each chapter is relatively 
self-contained, thus permitting wide latitude in the 
order in which they are assigned. The chapters on 
stoichiometry and on calculation of equilibrium concen- 
trations are particularly well done.’’—Professor Robert 
D. Vold, University of Southern California, 1958. 497 
pages. $5.75. 


entation the similarities among aliphatic, 
aromatic, and heterocyclic compounds, rather than their 
differences. The Second Edition offers more detailed 
examples, illustrations, and explanations. New chap- 
ters treat homologous series, naturally occurring esters, 
and sulphur compounds. Ready in April. Approx. 302 
pages. Prob. $5.75. 


it presents the whole of enzyme chemistry in easy-to-read 
outline form. This edition offers new chapters on metal 
ion binding, the mechanism of enzyme action, and the 
dynamics of nucleotide transformation. To increase the 
text’s usefulness, the authors have appended a catalogue 
of over 500 enzymes. 1958. 411 pages. $8.50. 


BASIC PHYSICS OF ATOMS AND MOLECULES. 3, U. 
Fano and L. Fano, both of the National Bureau of Standards. 
A systematic treatment of quantum physics, requiring 
no extensive previous knowledge of physical theory or 
familiarity with its mathematical procedures. 1959. 
Approx. 448 pages. College edition prob. $10.00. 


AN INTRODUCTION TO THE CHEMISTRY OF FATS AND 
FATTY ACIDS. By F. D. Gunstone, PA.D., 
Bridges the gap between advanced monographs bearing 
on the subject and inadequate treatments given in most 
textbooks of organic chemistry. 1958. 161 pages. 56.00. 


SEMICONDUCTOR ABSTRACTS. Volume IV—'956 Is- 
sue: Abstracts of the Literature on Semiconducting and 
Luminescent Materials and Their Application. Pre 
pared jointly by members of the Solid State Devices |i vision 
and the Physical Chemistry Division of Battelle Memorial 
Institute. Edited by C. S. Peet, Battelle Memori..’ Insti- 
tute. A publication in the Electrochemical >ocitty 
Abstract Series. In press. 
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lL. this, and the subsequent articles in this series, the basic 


Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y- 


principles, characteristics, and limitations of chemical instrumentation will be 
surveyed. We define chemical instrumentation as comprising all those devices 
that have found important uses in chemical laboratories, ranging from balances 


and burets to servomechanisms and spectrometers. 


Our emphasis will be on 


commercially available equipment, and we shall attempt to provide summaries of 


the design features of the current offerings of manufacturers. 


Approximate 


prices will be quoted in order to indicate the order of magnitude of cost of these 


various features. 


The special advantages and/or disadvantages inherent in 


these designs will be critically discussed to provide the reader with the kind of 
knowledge he should have in order intelligently to choose and use his equipment. 


1. Balances 


The analytical balance is probably the 
most generally used and most important 
of all chemical laboratory instruments. 
It represents the foundation stone upon 
which all exact chemical knowledge rests, 
and in the past the rate of progress of 
chemistry has closely paralleled advances 
in the art of balance construction. Sev- 
eral significant developments in instru- 
mentation for weighing have taken place 
in recent years, and the chemist now has a 
considerable variety of balance types 
from which to choose. The following dis- 
cussion is intended to provide the scientist 
or teacher with a basis for deciding which 
of the available instrument designs is best 
suited for the particular requirements of 
his own situation. 

In order to measure any physical prop- 
erty it is necessary to have a detector— 
in instrumentation terminology, a trans- 
ducer—that will respond in a useful way 
to that property. In modern balances, 
four basic types of detectors are employed: 
the cantilever (or flexure spring), the tor- 
sion bar, the extension spring, and the 
lever. These are illustrated schematically 
in Figure 1. 

The mass to be measured is placed on 
the balance at a distance from the center 
of support or suspension, and produces a 
characieristic type of deflection. In the 
cantilever balance, a horizontal support 
may bend in the vertical plane; in the 
torsion bar type, a rod or plate rigidly 
clamped at one end twists about its long 
4xis; in the spring type, the coil extends; 
and in the lever type, the beam tilts about 
its fulcrum. The cantilever, torsion and 
‘pring types find application in the most 
Sensitive microbalances, as well as in 
some of the grosser, larger capacity scales 
and certain special purpose balances (e.g., 
the du Nouy tensiometer), but generally 


not in the intermediate category of macro- 
and semimicro-analytical balances. For 
these latter balances, the lever principle 
has been universally adopted. 


Measurement of a Deflection 


Given a deflection of the detector, there 
are two fundamentally different ap- 
proaches to what shall be done with it. In 
direct-deflection balances, the deflection is 
directly measured on some convenient 
scale, and this reading is converted to mass 
units by reference to the deflections pro- 
duced by standards. The scale is usually 
marked in mass units, but its calibration 
must be checked periodically. The ac- 
curacy of the weighing is limited by the 
reproducibility of the deflection and the 
correctness of the calibration. Further- 
more, the deflection is generally assumed 
to be a linear function of the mass between 
calibration points, and since this is almost 
never strictly true for large deflections, it 
represents another limitation of this type 
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Figure 1. Basic types of weight transducers. 


A. Cantilever, or flexure spring, B. Torsion bar, 
C. Extension spring, D. Lever. 


Volume 36, Number 1, January 1959 / A7 


feature 


of balance for work of the highest ac- 
curacy. 

The second basic approach consists in 
applying an equal and opposite force to 
the detector sufficient to bring the system 


back to its original position. In other 
words, the signal (in this case, torque or 
force) produced by the unknown is com- 
pared with and opposed by the signal 
produced by a series of knowns until the 
difference in signals (in instrumentation 
terminology, the error signal) is zero. 
These are, therefore, called null-balance in- 
struments. A null-balance device has the 
advantage that the absolute values of the 
masses determined with it are completely 
independent of the relationship, which is 
generally nonlinear, between force and de- 
flection. The precision and sensitivity de- 
pend upon how much unbalance force is 
necessary to produce a detectable differ- 
ence from the null condition; i.e., on the 
magnitude of the minimum detectable 
error signal. The fundamental difference 


Figure 2. Weighing by direct deflection, null- 
balance, and combination of both. A. Direct 
deflection: w. Defi., B. Null balance: ws = 
wgts., C. Combination: w: = wats. + (Defi.) X 
(Sens). 


between weighing by direct deflection and 
by null balance is illustrated diagram- 
matically in Figure 2. 

To bring a balance containing an un- 
known weight exactly to a null balance 
would be an exceedingly tedious opera- 
tion. On the other hand, the direct-de- 
flection type of instrument is generally 
neither precise nor accurate enough for 
analytical work of the highest accuracy. 
Therefore, practically all chemical bal- 
ances are used in a fashion that is inter- 
mediate between the two types; that is, 
an approximate null balance is obtained 


(Continued on page A8) 
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rugged and reliable in laboratory service. 


The Coleman Universal Spectrophotometer 
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precise, versatile in spectrophotometry—fluor- 
imetry—nephelometry. 


The Coleman Junior Spectrophotometer 
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using the larger weights (often includi ig 
weights down to the milligram lev |), 
and the relatively small deflection frm 
the null condition that remains is det r- 
mined, converted to mass units, and adc ed 
to yield the total mass (Figure 2:'), 
Among modern laboratory balances, m 
els are currently available in which ‘he 
direct deflection part of the weighing 
ranges from as much as the last 1000.0 mg 
of the total mass, to as little as a few units 
in the last decimal place. 

The greater the proportion of the total 
weight that is determined by the direct 
deflection, the faster is the weighing 
process, but the accuracy and precision 
may be correspondingly diminished. The 
single-pan balances, to be discussed later, 
in which speed is a major consideration, 
and some of the “projection-type’’ two- 
pan balances, utilize direct deflection for a 
greater part of the total weight determina- 
tion than does the conventional, “old- 
fashioned” two-pan balance. Where di- 
rect deflection is utilized over a large 
weight range, the scale that is read must 
be nonlinearly divided if a uniform ac- 
curacy is to be maintained for all deflec- 
tions from small to large. By employing 
sufficient care in the ruling of the scale 
or graticule, it is possible to produce direct 
deflection instruments that are as accurate 
over their ranges as are the null-balance 
devices. 

Nearly all commercial balances having 
sensitivities and reproducibilities suitable 
for analytical chemical work are based 
upon the lever principle. This is because 
the lever lends itself to the null balance 
design more readily and reliably, and with 
greater sensitivity, than does the canti- 
lever, torsion bar, or spring. Commercial 
laboratory balances are available with 
capacities ranging from only a_ few 
milligrams up to several kilograms, and 
with sensitivities from one microgram to 
0.1 gram per minimum detectable deflec- 
tion. [The minimum detectable deflec- 
tion is usually taken to be one-quarter of a 
scale division; it will be noted that the 
sensitivity defined in this way is not the 
same as the sensibility reciprocal which is 
commonly used in the teaching of quantita- 
tive analysis, namely the weight necessary 
to produce a change in rest point of one 
scale division, ] 


Lever Balances 


The following discussion, althoug): gene- 
ral with respect to principles, will be 
applied, for convenience, specific!ly to 
balances for macro-quantitative clysis; 
i. e., to models having a sensitivit) of 0.1 
mg, and a capacity of about 200 ¢ 

Lever balances can be classified i) 0 two 
main types: (a) the two-pan, and *) the 
single-pan instruments. 

The two-pan balance is the «‘\.ssical 
macro-analytical balance; it is the :biqu- 
tous equal-arm, three knife-edge Jevice 
that is familiar to every student of «antl 
tative analysis. Traditionally, {:r pre 
cisions of 0.1 mg, the unknown mss has 
been balanced to the nearest 0.5-'.0) mg 
with the weights and rider, and ‘he Te 
maining few tenths of a milligram «tained 


from tl 
and th 
develo] 
mentat 
proving 
which 
for med 
are cul 
froia 
ratiier 
ences i 
cap 
and ki 
built in 
The 
new ba 
nonspe 
limits t 
Thus, ¢ 
as to ¢ 
years it 
ment tl 
few ye 
higher- 
better | 
of simil 
criterio 
over th 
being ¢ 


the kni 
ment r 


COLEMAN INSTRUMENTS INC., DEPT. B, MAYWOOD, ILLINOIS 
A8 / Journal of Chemical Education 


4 
phire, 
agate, | 
by mov 
with tl 
knife 
so that 
the be 
straigh 
types 1 
Such fe 
A 
| 
. 
Sir } 
: beam « 
the bea 


from the difference between the rest point 
and the zero point. Most of the recent 
developments in two-pan balance instru- 
mentation have been directed toward im- 
proving the speed and convenience with 
which a complete weighing can be per- 
formed. Models of this type of balance 
are currently available at prices ranging 
froia about $130 to over $700. This 
ratiier large range of prices reflects differ- 
enccs in quality of workmanship, in the 
capacity of the balance, and in the number 
and kind of conveniences or accessories 
built into the instrument. 

The quality of the workmanship in a 
new balance cannot readily be judged by a 
nonspecialist; this is a factor that becomes 
apparent only after years of use, and 
limits the effective life of the instrument. 
Thus, a $300 balance that is so well made 
as to deliver 0.1 mg accuracy for many 
years is a better buy than a $150 instru- 
ment that deteriorates appreciably after a 
few years. This is not to say that all 
higher-priced balances are necessarily 
better bargains than the lower-priced ones 
of similar tolerance. The only reasonable 
criterion here is the experience of others 
over the years with balances of the make 
being considered for purchase, as well as 
the amount of use (and abuse) it is antici- 
pated the balance will see. 

It may be noted, in this connection, 
that the useful life of a well-made balance 
appears to be improved by the use of sap- 
phire, which is considerably harder than 
agate, for the bearing surfaces upon which 
the knife edges rest, and by a beam arrest- 
ment mechanism that contacts the beam 
by moving along a curved path concentric 
with the are through which the terminal 
knife edges travel as the beam deflects, 
so that the knives are not dragged across 
the bearings when a swinging beam is 
arrested. The difference between the 
straight-fallaway and the arc-arrestment 
types is shown schematically in Figure 3. 
Such features as these, however, add con- 


Figure 3. A. Straight fall-away arrestment. 
If the beam is arrested when not horizontal, the 
Supports do not seat properly, and tend to drag 
beam across its fulcrum. Arc arrestment. 
Supports seat properly for any orientation of 


the beam. 


(Continued on page A10) 
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in 
Vitamins 
too? 


If you are interested in vitamins, you’ll like 
the Coleman Photofluorometer. It offers the 
fastest and easiest way to find and measure 
Thiamine and Riboflavin in foods, beverages, 
cereals, pharmaceuticals, animal feeds, plant 
and animal tissues as well as for metal com- 
plexes, and a number of other fluorophors of 
special interest to medical science. 

The Coleman Electronic Photofluorometer 
(Model 12C) is direct-reading, AC line oper- 
ated, stable and reproducible with a sensitivity 
range capable of encompassing both trace quan- 
tities and concentrates of fluorescing constituents. 
It is a typical COLEMAN instrument—sound 
in science—eminently practical in use and 
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siderably to the total cost of the instru- 
ment. 

Some balances, e.g., those now made hy 
Oertling, Ltd., and Stanton Instruments, 
Ltd., incorporate special devices ‘or 
automatically fixing the rate at which the 
beam is dropped onto the knife edges, thus 
eliminating wear of the edges resulting 
from careless operator manipulation. 

Detailed discussions of the physics of 
lever balances, including the significance 
of the precise positioning of the terminal 
knife edges, coplanarity and exact paral- 
lelism of all three knife edges, sharpness 
and hardness of the knife edges, proper de- 
sign of the beam and pan arrests, and the 
maintenance and testing of balances can be 
found in the publications listed in the 
bibliography at the end of this article. 

The speed and convenience with which 
an approximate balance point is achieved 
with the classical type of two-pan balance 
has been increased by the use of several 
mechanical and optical devices, including 
multiple built-in riders operated from an 
external keyboard or dial control, a pen- 
dant gold chain in place of the milligram 
weights and rider, air or magnetic dampers 
attached to the beam or pans, and optical 
projection systems for reading the pointer 
deflection. 

The built-in weights and riders with 
external control represent simply a ma- 
nipulative convenience, generally at no loss 
in accuracy or sensitivity. The most 


f 
Figure 4. The notched beam ond rider. 


common form is the notched beam with 
its 0.5 g or 1.0 grider, which can be placed 
at positions on the beam corresponding to 
0.1 g increments up to a total of 1.0 g 
(Figure 4). In these balances there is 
generally a chain weight device or pro- 
jection system for the last 100.0 mg of the 
weight, so that no fractional weights ever 
need to be placed on the pan. Some bal- 
ances have weights mounted above tlie 
stirrup of the knife edge or pan, so that 
they may be dropped onto the end of the 
beam by manipulating an external control, 


Figure 5. Built-in weights and contro! for re- 
mote loading of beam. 


thereby also obviating the transfer 0 indi- 
vidual weights from a box of weiglits to 
the balance pan (Figure 5). The choice of 
balances so equipped should be based 00 
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whether the greater number of weighings 
that can be performed per working day is 
worth the materially increased cost of the 
instrumentation. 

The suspended chain also represents a 
manipulative convenience, but this is 
obtained at the expense of some accuracy. 
It is difficult to produce a chain with the 
great uniformity and mechanical stability 
that is necessary for analytical balances, 
and any chain inevitably picks up enough 
dust and grease with time to change its 
effective torque significantly, and to affect 
the linearity of its calibration. Therefore, 
chain-equipped balances tend to be less 
accurate than comparable instruments 
employing riders, especially after they 
have been in use for some time, but they 
are not much more expensive, and are 
much faster to operate. 

Damped balances can be as accurate as, 
and considerably faster than undamped 
instruments, and they are not much more 
expensive. Magnetic damping involves 
the presence of a magnet inside the balance 
case, and this may lead to significant 
errors if traces of magnetic materials are 
present in any of the parts of the balance 
or in the sample being weighed. Air- 
damped instruments do not suffer from 
this disadvantage, but some care must be 
taken to keep the cylinders from picking 
up enough dust to cause frictional effects 
that may disturb the balance point. The 
amount of magnetic or air resistance neces- 
sary to give critical damping, such that the 
beam neither overshoots the rest point, 
nor approaches it too slowly, depends upon 
the total mass of the balance. Therefore, 
the position of the damper should be some- 
what different for a light load than for a 
heavy one. A desirable feature (found, 
however, in only some of the damped 
balances) is a scale for the position of the 
damper, so that its location can be varied 
in a reproducible way to fit the load being 
weighed (Figure 6). Finally, it should be 


Figure 6. An adjustable damper, with a scale 
for reproducing settings to give optimum damp- 
ing for different loads. 


recognized that the use of a damper effec- 
tively cuts the sensitivity of a balance in 
i, since the minimum change in rest 
points that can be detected corresponds to 
4 free-swinging deflection that would be 
twice as large. 
_ Optical projection systems for facilitat- 
ing the determination of the residual, 
eflection part of the total mass 
Sppear to be gaining in popularity. The 
actual deflection of the beam from its 
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SALESMAN or WRITE FOR CATALOG 


ET « DENVER 


215: [AWRENCE. STRE 
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frared absorbing filters between the larip 
and the balance, and using low watt: ge 
lamps. Projection-type balances w th 
damping are very fast; a weighing to : .] 
mg can be completed in a minute or | ss, 

It should be clear from the forego ng 
that each type of balance has spe: ial 
advantages and disadvantages with e- 
spect to cost accuracy, speed, and effect ve 
lifetime. It is necessary fully to appre- 
ciate the factors involved in balance §je- 
sign, and to assess the type of use to which 
the balance will be subjected, before one 
can intelligently decide on the most suit- 
able instrument for any particular labora- 
tory or course of instruction. 

The accompanying Table presents a 
survey of the design characteristics and 


Chemical Instrumentation 


NOTHING 
MEASURES 
UP TO... 


zero point is kept small, to minimize the 
errors inherent in the nonlinearity of large 
displacements, and the defiection is magni- 
fied optically. If the optical system is well 
designed and free of distortions, the ac- 
curacy of this type of balance can be as 
good as the nonprojection types for +0.1 
to 0.05 mg work. The fact that a light 
source is necessary for optical projection 
systems can represent a limitation on ac- 
curacy beyond this level, as a consequence 
of the thermal and convection effects 
produced by the radiant energy. These 
effects are minimized in well-designed pro- 
jection balances by mounting the lamp 
outside the balance case, interposing in- 


FOR THERMAL SHOCK RESISTANCE, 
CHEMICAL INERTNESS IN TUBING 


Sand-surfaced, glazed or 
satin-surfaced and trans- 
parent... in all normal 
lengths and diameters. 
Homogeneous, transpar- 
ent, free from chemical 
impurities. Useful to 
1000°C. 


(Continued on page A14) 


Table 1. Characteristics of Macro-Analytical Equal-Arm 


Laboratory Balances 


FOR GUARDING THE REAL PURITY OF 
YOUR COMPOUNDS IN CRUCIBLES, RE- 
TORTS, MUFFLES, DISHES, TANKS, 


Make & model List price Chain Damped Read-out Arrestment 
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Ainsworth LC $215 Are 
POTS, TRAYS Ainsworth LCB 325 Yes iz Notched beam Arc 
Ainsworth LCB-M3 367 Yes Mag. Notched beam Are 
Non-absorbent, non-cata- Amer. Bal. Co. 
lytic, non-porous, immune Amer. Bal. Co. 
- Bea) A 
to extreme electrical, Pay, Co. 275 Yes Notehed Beam ia 
thermal and chemical a og 314 Yes Mag. Notched beam Are 
conditions. Many sizes Becker AB-1 695 Mag. Notched beam & Are 
rojection 
and types in stock. Christian py 
Prompt delivery for spe- oeeker AB-2 449 Yes Mag Notched beam Are 
ristian 
cial sizes. Becker AB-4 386 Yes Mag Notched beam Are 
isher, Stud. Anal. raig’ 
" Fisher, Stud. Anal. 278 Yes Mag Notched beam Straight _ 
FOR OUTSTANDING ELECTRICAL PROP- Oertling FO5* 675 Rs Air Built-in wats Straight, with : 
5 g gravity plunger 
ERTIES, STRE GTH, IMPERMEABILITY dina _ projection control of rate 
a 
IN ELECTRIC JMMERSION HEATERS, “(Single Pan)? 940 Air Builtsin wats Straight, with 
BALL & SOCKET JOINTS, STANDARD projection control 
: i 03¢ 1 23 i ilt-in wgts traight, with 
) contro! 
a Corrosion resistant, im- Sartorius Selecta 890 Air Bullt-in wats Straight 
pervious to all organic (Single Pan) 
: ff and inorganic chemicals Sartorius Projecta® 645 Air Built-in wgts Straight 
at high temperature re- 
gardless of concentration Sauter 104 395 Air Built-in wets Straight 
(except strong caustics projection 
i and hydrofluoric acids.) Sauter 114 445 Air Built-in wets Straight 
Immediate delivery on 
stock sizes. Custom items Seederer- 
to order 20 169 Yes Straight 
fs ederer- 
*Kohibusch 6SA 260 Yes Mag Notched Beam Straight 
Write for our information Stanton A42¢ 630 ee Air Built-in wats Straight 
bulletins. See our ad in aroha 
Chemical Engineering Stanton B16¢ 790 Air prea Hey Straight 
Catalog. projection 
THERMAL AMERICAN Voland 120-N 223 Yes e Notched beam Straight 
FUSED QUARTZ CO., INC. Vel und 220-D 345 Yes Mag Notched beam Straight 
18-20 Salem Street, Dover Voland 320-D 278 Yes Mag sige neve | aonae Straight 
ig r d 
New Jersey Voland 340-D 385 Yes Mag Notched beam & Straight 
: digital reader 
Please send technical a Voland 640-D 445 Yes Mag Notched beam & = Arc 
a digital reader 
data on . Voland 750-D 650 Yes Mag. Pe Are 
to 
4 digital reader 
Company 
Na & Title z * Imported to U.S.; available through J. & G. Instrument Corp., P.O. Bux 6, Milltown, New _. 
me @ + These balances are of the equal-arm lever type, but only one pan is provided for the use of t bea 
Street £ tor. In lieu of the other pan, all necessary weights are contained within the balance case and ar: |'0P 
a onto extensions of the beam by means of external controls. 
City ¢ Imported; available through C. A. Brinkmann & Co., Great Neck, L. I., N. Y. 
orted ; August Sauter of New York, Inc., Albertson, L. I., N. Y., a0 
Zone___State___ U.S. tory supp ouses. 
e nid ‘evallable through Burrell Corporation, 2223 Fifth Avenue, Pittsburgh, Pa. 


® 

\ 

, 

\ 
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INDUSTRY 


uses modern balances 


RESEARCH 


prefers to work with” 


But where do the SCHOOLS stand? 


When the METTLER balance first appeared 
on the scene it initiated quite a revolution in 
balance design. It was the first balance to 
use the substitution principle combined with 
modern features for fast and convenient 
weighings. 


Today, 11 years later, METTLER balances 
are widely distributed through industry and 
research laboratories. They are the leaders 
in the field — in numbers as well as in 
performance. 


Training students on METTLER balances 
prepares them for the instruments they will 
use later on. It saves valuable time of 
student and instructor. Space savings are 
substantial. Also, with weights built into 
the balance, the student does not have 

to buy his own set. 


The METTLER H-5 multi-purpose 
balance with capacity of 160 grams, 
optical scale of 1200 mg and precision 
of 0.1 mg is an excellent student 
balance. Write today for complete 
information. 
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BURRELL vecom “For Scientist Everywhere” 


Chemical Instrumentation 


LABORATO RY comparative list prices! of the current!) 
alytical b e two-par, 


available in the United States. 

The conventional undamped two-pan 
balance is probably still the best where 
highest precision over a long effective lifc- 
time are the most important considera- 
tions. The speed and convenience of 
weighing are improved by the notched 
beam and built-in weights, and if these 
are calibrated periodically, there is 10 
loss in accuracy. However, the use of rE 
damping, chain-weights, and projection I 
reading of direct deflections may entail a 
loss of precision and accuracy in the 
measurements, particularly after the bal- { 
ance has been in use for some time, and are 
to be recommended only where the work- 
ing time gained is important enough to 


compensate for this, and for the increased : 
cost. 


_ A Complete Weighi “Balances, Weights and Precise Lab- 
a Few Seconds oratory Weighing,” Notes On Ap- 


plied Science, No. 7, National 


; Physical Laboratory, London, 1954. 2 
Buocks, W., “New Developments in 
the Construction of Laboratory H DP 
Balances,” Z. f. Instrumentenkunde, 
45, 165 (1925). clas 
Conrapy, A. E., “A Study of the for: 
Balance,” Proc. Roy. Soc. London, " buil 
101A, 211 (1922). 
Corwin, A. H., ‘“Microchemical Bal- 
ances. Errors of the Kuhlmann a 
Balance,” Ind. Eng. Chem., Anal. iM 


Ed., 16, 258 (1944). 

Crate, A., “The Testing of Chemical 
Balances,” Ind. Eng. Chem., Anal. 
Ed., 11, 581 (1939); idem., Rev. 


Stanton Ultramatic Balances are designed 
for maximum speed and accuracy. Dual 


provide an order of magnitude and frame 


BURRELL | CORPORATION of reference. The price of a given instru- 


ment may vary considerably from region 


Scientific Instruments and Laboratory Supplies to region, dealer to dealer, and tim: to 
time. 
2223 FIFTH AVENUE) PITTSBURGH 19, PENNSYLVANIA 


; release frees both hands for faster opera- Sci. Instr., 16, 205 (1945). 
tion. A weighing of an unknown object W. the 
4 Use Burrell’s New can be completed in less than 30 seconds. ane “ 419 (1955) Aaage 
a Balance Department Color markers show correct techniques. FELGENTRAEGER, W., “Feine Waagen, 
i nee Other advantages include air damping, Wagungen und Gewichte,” 
direct projection reading and full external Springer, Berlin, 2nd ed. 1932. 
weight loading up to 200 Grams without Geary, P. J., “Knife-Edge Bearings, 
: analytical balances _— use of loose weights or extra dials. Ultra- British Scientific Instrument Re- 
matics are precision made with Synthetic Chislehurst, 
Sapphire (Corundum) planes, agate knife “The Analytical 
o steel weights. Handbook Publishers, Sandusky, 
| Ohio, 1951. 
Stanton Ulitramatic Single Pan Balances 
‘ The next article in this series will ‘reat Pl 
Model UM3 Sensitivity 1 mg, per division (0.1 mg. by vernier), with graticule tend 
| 0-100 mg. in 100 divisions (Catal@g No. $750.00 other recent approaches to weighing, 
Model UM4é Sensitivity 0.1 mg. per % division, with graticule 0-100 mg. in 500 cluding automatic and electronic balan. 
divisions (Catalog No. 
| Model UMS Sensitivity 1 mapper % division, with graticule 0-1g. in 500 divi- 1 = 
sions (Catalog No. ‘The prices quoted here and in 
i quent articles of this series are to be t«ken 
| F. @& 8. Pittsburgh, Pa. cum grano salis, and are given sole:, to 


Al4 / Journal of Chemical Education 


it 
q 
i 
x 


There is a 


FOR EVERY MODERN LABORATORY! 


SELECTA 


The Ultramodern Single Pan’ 
Balance for maximum speed 
and convenience 


FOUR Models to choose from 


DP 2 and DP 3 

classical projection balances 
_ for the limited budget 

built-in fractional weights 

_ air damped 


MICRO Balance MPR 5 


fast two-pan model 

20 gram capacity 
Projectionscale reading 
directly to 1 Microgram 


Air damped 
Weight dial 


PRECISION Balances 
for fast weighings 


103 
200 


i 
i 
i 
5 
2 


PROJECTA 


The novel TWO-Pan Speed 
Balance 

Built-in weights 

Extra space for bulky senaghit 


SM 10 Semi Micro 


PROJECTION Balance 
truly reliable and fast, excel- 
lent reproducibility 

air damped—projection read- 
ing 
built-in fractional weights 


| 
| 


MICROTOR 
Only torsion balance with 2 g 
capacity at 1/50 mg sensitiv- 


ojectionscale, range 50 mg 
ind symmetrical beam with 


pans 


af 


Balance TABLES and 


WALL Brackets for vi- 
bration-free mounting of any . 
balance, single and multiple 
units 


SARTORIUS BALANCES ARE AVAILABLE FROM MANY LEADING LABORATORY. SUPPLY HOUSES 
AND U. S. DISTRIBUTORS 


C. A. BRINKMANN & CO. 378-380 Great Neck Rd. Great Neck, L. I., N. Y. 
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SAUTER 
ANALYTICAL 


BALANCES 


THE MANHATTAN «. 


Features vernier projection of 200 mg, 
as one hundred scale divisions on either 
side of center zero. Exterior application 
of fractional ring weights from 100 mg 
up to 1,099 mg. 

Sensibility Reciprocal is 1/10 mg on 
vernier scale. Readability of 1/20 mg 
per half vernier scale division. 

Beam of aluminum alloy. Agate knives 
and pl Air Dampers. 

Case of hand-rubbed mahogany, with 
counterweighted front slide and two side 


THE MASTER 


The exceptionally wide divisions of pro- 
jection system enable ready estimation 
of 1/20 mg without use of vernier. Ex- 
terior application of ring rider weights 
up to 1,000 mg. 

Sensibility Reciprocal of 1/5 mg on 
projection scale. Readability of 1/20 mg 
per quarter scale division. 

Beam of aluminum alloy. Agate knives 
and pl Air Dampers. 

Case of hand-rubbed mahogany, with 
counterweighted front slide and two side 
doors. 


THE UNIVERSITY 


Exclusive Sauter Rider <a in- 
sures fast, accurate use of the rider scale 
which has 50 divisions on each side of 
center zero. 

Sensibility Reciprocal is 1/5 mg. Read- 
ability of 1/10 mg per half scale division. 

Beam of aluminum alloy. Agate knives 
and planes. Air Dampers. 

Case of oak with counterweighted 
front slide. 


Write for 
Illustrated Literature 


6-0254 
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OXIDATION AND’ REDUCTION OF IRON 


Submitted by: S. M. Poppel and H. J. Abrahams, Public High Schools of Philadelphia, Pennsylvania 


PREPARATION 


Solution A: 2 g Fe(NH,)sSO,.6H,O, 20 mi 6 M 
H.SO,, diluted to 500 ml 

Solution B: 5 g KyFe(CN)., diluted to 500 ml 

Oxidizing agents: Cl, gas, 0.05 M K,Cr.0;, 0.05 M 
KMn0O,, 3% 

Reducing agents: Fe wire, 0.1 M SnCl, (1 M in HCl) 

Reagents: 1 M KSCN, 6 M H2SO,, MnOz, Pb;O, 

Several beakers and stirring rods 


DEMONSTRATION 


(1) Mix 25 ml of solution A and 5 ml KSCN solu- 
tion in each of 4 beakers. To each beaker add 5 ml 
of a different oxidizing agent and observe formation 
of blood red complex. 


Checked by: Gil Gordon, Michigan State University, East Lansing 


(2) Mix 25 ml of solution B and 25 ml solution A 
in each of 4 beakers and observe the precipitation. To 
each beaker, add 5 ml of a different oxidizing agent and 
notice change in color of precipitate. 

(3) Heating any of the above solutions with iron 
wire or addition of 25 ml SnCl, solution will reverse the 
reactions in demonstrations 1 and 2. 


REMARKS 


The thiocyanate complex of Fe(II) is colorless and 
that of Fe(III) is red as shown by the various oxidizing 
agents. Reduction of the red thiocyanate complex of 
Fe(III) yields the colorless Fe(II) complex. 

Solution A and B should be used immediately after 
they are prepared. 

Best results are obtained with oxygen-free water. 
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SYNTHESIS OF COPPER(I) SULFIDE 


PREPARATION 


Prepare 20 ml of a concentrated solution of sulfur in 
carbon disulfide. Provide pieces of 0.03-mm copper 
foil, two test tubes, a balance, and a number of crucibles. 


DEMONSTRATION 


(1) Put a 200-mg strip of the copper foil into the 
solution of sulfur. It becomes black because of the 
formation of copper(I) sulfide, CusS. After two min- 
utes all the copper is changed into the sulfide. The 
inerese in weight is 50 mg, according to the formula. 

(2; Heat the copper sulfide in a test tube. Wet 


Submitted by: Roderich Scheer, Waldoberschule (Gymnasium), Charlottenburg, West Berlin 
Checked by: Gil Gordon, Michigan State University, East Lansing 


litmus paper turns red from the sulfur dioxide produced 
by the reaction 
Cu,S + 20. = 2CuO + SO, 

(3) No change in weight occurs when a piece of the 
sulfide is strongly heated in a crucible, because Cu,S 
has the same weight as 2CuO. 

(4) After strong heating for 30 minutes, the prod- 
uct no longer evolves sulfur dioxide. It is then com- 
pletely soluble in hydrochloric acid. 


CAUTION 
Keep carbon disulfide away from flames. 
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The first important 
advance in packaging 


since the ampul... 


MC&B is now using this new package for all Spectro- 
quality Solvents and highly corrosive liquids. 


The new MC&B Crown-and-Cap double seal bottle provides the air- 
tight protection and long shelf life of the ampul without the incon- 
veniences and hazards. To close, simply use the screw cap, or, if 
you want an air-tight seal, use a crown closure. 

The new MC&B Crown-and-Cap package insures longer shelf life, 
helps maintain maximum purity for MC&B chemicals and is very 
convenient to use. It provides maximum protection for atmos- 
phere-sensitive chemicals and successfully contains corrosive 
liquids and chemicals with high vapor pressure. MC&B is pleased 
to be the first U.S. manufacturer to offer this packaging advance. 


Matheson Coleman & Bell 


Division of The Matheson Company 
Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


; 
4 
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“It is what men bring with them in the way of 
character and adaptability and fresh ideas that 
enriches the organizational bloodstream and 
insures corporate longevity.” This is the ob- 
servation of Crawford H. Greenewalt, President 
of the Du Pont Company. 


In a lecture given in the past year at Columbia 
University, Mr. Greenewalt outlined his views 
on the role of the individual in the organization. 
“The Du Pont Company’s success over the last 
150 years,” he pointed out, “has come about in 
large part through devoted allegiance to two 
major themes . . . 


“First, the realization that an enterprise will suc- 
ceed only to the extent that all individuals as- 
sociated with it can be encouraged to exercise 
their highest talents in their own particular way. 


“Second, the provision of maximum incentives 
for achievement, particularly in associating 
the fortunes of the individual to that of the 
corporation. 


“Men are not interchangeable parts, like pinion 
gears or carburetors. Individuals differ in ap- 
proach and method, and, to perform to best 
advantage, they must never be fettered to ap- 
proaches and methods not their own.” 


“Conformity” obviously takes a back seat here. 
As Mr. Greenewalt comments, “We conform as 
is necessary to good manners, good relationships 
and the highest use of individual talent. And 
bear in mind that these are strictures on be- 
havior, not on creative thought.” 


REG. u. 5. pat. OFF 


BETTER THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 
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men who make 
GRAWFORD H. GREENEWALT, PRESIDENT 


Out of the 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


> The Pendaclave has been developed 
by Pressure Products Industries, Inc., 
Hatboro, Pennsylvania, to provide labora- 


tories with a versatile, externally agitated 
autoclave with high gas to liquid contact. 
Tests have shown that the gas to liquid 
contact attained by this equipment is two 
to three times greater than that provided 
by conventional systems. 


At Your Laboratory Supply 


© Chemically inert 
Easy to handle 


. STONEWARE 


> Arthur H. Thomas Co., Vine St. at 
Third, Philadelphia 5, Pennsylvania, 
announces a new High Temperature Com- 
bustion Furnace. It was designed by 
them specifically for the direct deter- 
mination of oxygen by the Unterzaucher 
procedure at a temperature of 1150°C 
(2100°F), but is suitable for general use 
in micro and semimicro combustion tech- 
niques requiring elevated temperatures 


> International Equipment Co. has de- 
veloped a new High-Speed Refrigerate: 
Centrifuge. 40,000 x G is attained ii 
the eight-place 50 ml. head and 26,000 
X G in the six-place 250-ml. head. 

Temperature control is kept constan: 
to +1°C by an exclusive fin-coiled 1-hp 
evaporator and a new combination of 
plastic foam and fibre glass insulation. 
Other features include a 1-hp motor com- 
bination electric ammeter-tachometer, 
spring balanced cover for greater conveni- 
ence, and a draining system in the guard 
bowl. 

Dimensions: height 39 in., width 28 in., 
length 38 in. Finished in durable metal- 
lic green. 

For further information, write: Inter- 
national Equipment Co., 1284 Soldiers 
Field Rd., Boston 35, Massachusetts. 


> The Ohaus Model 6000 Moisture 
Determination Balance consists of a 
magnetically damped  analytical-type 
chain balance with a capacity of 10 g 
and a sensitivity of 0.01 g, and containing 
a chamber with a 650-watt infrared 
heating element. In use, the sample is 
placed in a disposable aluminum foil 
pan, the balance zero is adjusted, the 
infrared heater is turned on for a period 
determined by a timing control, and 
finally the amount of moisture driven 
off is read directly from a dial setting. 
The output of the heater is continuously 
variable, as also is its distance from the 
sample. Literature is available from 
Ohaus Scale Corp., 1050 Commerce 
Ave., Union, New Jersey. 


p> The sampling of gases for vapor-phase 
chromatography is facilitated by a new 
compact six-way sampling valve recently 
developed by Wilkens Instrument & 
Research, Inc., Walnut Creek, California. 
The valve has a_ precision-machined 
plunger fitted with four O-rings. Shifting 
the plunger position is the equivalent of 
operating five two-way or two three-way 
valves. The valve is adapted for use at 
high temperatures, and is leak-proof. 
Rubber gaskets are furnished to provide 
for hypodermic needle introduction of 
samples. The valve is designed tv be 
installed on the Wilkens Aerograph, )ut 
is adaptable to other commercial in-'ru- 
ments. 


p> E. H. Sargent & Co., 4647 W. Fov'er 
Ave., Chicago 30, Illinois offer a m:r0- 
and semimicro-scale centrifuge 4 
four-place angle head that rotates at 3(\)0- 
4800 RPM, depending upon the ‘ad 
and whether the current is AC or '’C, 
either of which can be used. The !|.:ad 
is protected by a thick, light-weight n tal 
housing. Test tubes or centrifuge tes 


(Continued on page A21)} 
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Out of the - 


EDITOR’S BASKET 


ranging from 5 ml to 0.5 ml may be used, 
depending upon the type of head chosen. 
A similarly designed 15-ml centrifuge is 
also available. 


p Anew high-speed micro-scale centrifuge 
is now available from Clay-Adams, Inc., 
141 E. 25 St., New York 10, N.Y. This 
unit has an angle head with provision for 
eight tubes which may be 1.0, 0.5 or 0.25 
mi in volume. Speed of rotation is 
13,500 RPM, which corresponds to a 
relative centrifugal force of 15,500 X. 
The AC motor is shock-mounted and 
ventilated. A dial timer is provided 
that may be set for between 1 and 30 
minutes, then an automatic brake stops 
the head within about 60 seconds. 


p> A new freeze-dryer, manufactured by 
Leybold, offers the unique feature that 
no condensing apparatus or absorbing 
media are needed to keep the water vapor 
removed from the specimen from interfer- 
ing with the pumping efficiency. The 
equipment utilizes two pumps in series: 
the Leybold Rotary Gas Ballast Pump, 
whose oil cannot be contaminated by wa- 
ter vapor or other condensable vapors, and 
a Leybold high-speed high vacuum diffu- 
sion pump. Detailed information is avail- 
able from A. 8. LaPine & Co., 6001 S. Knox 
Ave., Chicago 29, Illinois. 


>» Two new types of spectrofluorometer 
have been added to the line of optical in- 
struments produced by Farrand Optical 
Co., Bronx Blvd. and E. 238 St., New York 
70, N. Y. One is a dual-purpose instru- 
ment for spectrofluorometric transmission 
measurements in the region from 220 to 
650 millimicrons. The second is a triple- 
purpose instrument which can be used as a 
spectrofluorometer, spectrophotometer, or 
for reflectance measurements of solid 
samples. These instruments can be sup- 
plied for manual operation or for auto- 
matic operation with recorders or oscillo- 
scope presentation. 


> A visual spectroscope that provides 
rapid analyses of metals and that can be 
used with a photometer attachment to 
yield quantitative analyses with an accu- 
racy of 7-10% is now available through 
Applied Research Laboratories, Glendale 5, 
California. Known as the Fuess Spec- 
troscope, it has been in use in Europe for 
several years and is now being introduced 
to the American market. It is recom- 
mended where rapid identifications of vari- 
ous metals or alloys are required. Litera- 
ture is available from the distributor. 


> Microchemical Specialties Co., 1825 
Exstshore Highway, Berkeley 10, Califor- 
Nix announces two new optical readers for 
usc with quartz helix micro-balances. 
These balances, which are widely used for 
adsorption studies, rapid and _ sterile 
Weighings, and measurements of adsorp- 
tion dehydration, oxidation, and other 
chemical reactions, consist of a suitably 
mounted quartz helix, the extension of 
which is followed by means of a cathetom- 
etcr and telescope system. For load ca- 


pacities ranging from 2 milligrams to 20 
grams, sample weights or weight changes 
may be detected up to 1 part in 5000. 
Literature is available from the company. 


p> The Spinco Division of Beckman In- 
struments, Inc., Palo Alto, California, 
has announced a new auxiliary for their 
ultracentrifuge that permits analytical 
ultracentrifugation to be carried out at 
temperatures as low as 0° to as high as 
120°C. This auxiliary consists of a radia- 
tion shield and heating element mounted 
in the rotor chamber, a temperature indi- 
cating and control unit, and a power sup- 
ply. Suggested applications are in the 
fields of polymers and petroleum products. 
Literature is available from the company. 


> A recording device for simultaneously 
plotting variations in humidity and tem- 
perature with time, while operating an 
alarm whenever these parameters exceed 
or fall below prescribed limits has been an- 
nounced by Serdex, Inc., 12 Bowdoin Sq., 
Boston 14, Massachusetts. The humid- 
ity sensing element is a circular animal 
membrane diaphragm and is said to pro- 
vide an accuracy of +3% in relative hu- 
midity over the range 15% to 95% R.H. 
The temperature-sensitive device is a can- 
tilever mounted bimetallic strip, and is 
accurate to +1°F from O° to 100°F. 
Literature may be obtained from the com- 


pany. 


p> A complete line of micro-burets is now 


Five AC outlets, for the many electrical needs of your laboratory 
setups—are provided from a single AC receptacle. 

Grounding of the FIVE-IN-ONE Control and its outlets is ac- 
complished with a U-type grounding appliance plug. An adapter 
with grounding wire is included so that the LANCO FIVE-IN-ONE 
Control can also be used with outlets which take only 2-blade 


© Steelab Sectional Furniture Catalog. Plvgs. 


16 pages. 
© Tempunit, 2 pages. 


Overload protection is provided by a circuit breaker, in- 
stead of fuses, located within easy reach. 


4 The receptacles of the FIVE-IN-ONE Control will accommodate 


Magnetic Stirring Bars, 2 pages. 
Electrothermal® "Heat-by-the- 
Yard", 6 pages. 
© Blectrath 


© Oven-Balance Combination, e 


all U-type grounding plugs, as well as the common two parallel- 
blade plugs. Each outlet has its own 15-ampere switch. 

A red neon pilot light signals that the unit is in use. For op- 
d,4pages. eration on 115 volts, 60 cycles AC. Maximum load of unit, 15 


mperes. 
e According to Stuart The sturdy metal case measures 412 in. deep, 10 in. wide, 


Atom Models, 
© Crystal Lattice Models, 6 pages. 


and 2 in. high. The 3-wire power cord is 6 ft. long. Shipping 
weight is Ibs. 


Shipment from stock 


Order No. CE-129-21, each $1565 


LAPINE ARTHUR §. LaPINE and COMPANY 
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| New LANCO 
CONTROLS 
BATH COOLER 
and 
Write for these 
APPARATUS BULLETINS 
on 
7 


Rugged, inexpensive student balances, featur- 
ing Voland’s exclusive Micro-Wedge Beam and 


controlled load suspension, for a completely new | 
concept in High high Out the Ou 
capacity, high precision balances originally de- | 
veloped to meet “impossible”? Atomic Energy EDITOR’S BASKET | 
Commission requirements! Voland makes them — 
both .. . and types Allied 
two extremes. refiect the same super o- : ; 
land craftsmanship and skill. They top A the re 
i i ” ’ 
flight value both technically and economically. have capacities @.5 to 10 m! Ds 
4 : and feature a new interchangeable stop- many 
In Every Weight Range . . . and Every Price Range cock. This is said to be the first complete new € 
line of micro-burets with glass stopcocks. and 
Further information is available from th: ments 
company. Girdl 
Divis 
337, ] 
€ 
are unequalled for accuracy! New Literature 
@ A 4page brochure describing a line of sony 
thermistor temperature probes, measuring lower 
instruments and control devices is avail- .™ 
able by writing to Yellow Springs Instru- Co., 
ment Co., Yellow Springs, Ohio. The @ Se 
probes include special designs suitable for 1939- 
use in pipe mounting, on surfaces, under by tl 
skin, and in internal body cavities. taine 
@ A new 12-page booklet covering the ment 
line of Norelco x-ray instruments for ele- ingto 
ment analysis and structure determination eN 
can be obtained by writing to Instruments St., ¢ 
Division, Philips Electronics, 750 S. Ful- excel 
ton Ave, Mt. Vernon, New York. The Appl 
instruments described include the x-ray 
Diffractometer, the x-ray Spectrograph, @ Pr 
cameras, specimen holders, and x-ray chan, 
detectors. 
Mode! #100-N Student Balance. 200 grams @ A new 60-page, fully illustrated, con- wy 
ntains accuracy longer. controlled complete line of baths, conditioned-air de- eu: 
less of its position on pan. may be obtained by writing to the Ameri- been 
can Instrument Co., 8030 Georgia Ave., and 
Silver Spring, Maryland. out 
@ A 217 page catalogue on laboratory e B 
glassware produced by three West German title 
firms has just been issued by the importer, inter 
Atkins Technical Inc., 709 Marion Bldg., may 
Cleveland 15, Ohio. The catalog lists and 
some 15,000 items, many of which are il- And 
lustrated and described in some detail. D.C. 
Copies of the catalogue may be had by ec 
writing Atkins Technical Inc. tion: 
@ A comprehensive line of laboratory man 
and scientific glassware is shown in new Divi 
88-page Fischer & Porter Catalog 89A58. A; 
A total of 377 glass items, including every- seril 
thing from Adapters to Stopcocks, are il- DU, 
lustrated in the new catalog. Prices are obta 
given. For free copy, write Fischer & stim 
Porter Co., 835 Jacksonville Rd., Hat- curs 
boro, Pennsylvania. 
0! 
@ An attractive 32-page booklet covering A 
many types of balances and balance ac- dari 
cessories has just been issued by Harshaw with 
Scientific. The bulletin illustrates «nd A 
describes the products of most of the pha: 
American manufacturers and importers of ing | 
_ Model #2150. | Semi-automat- balances. Copies may be had by writing ity 
to Harshaw Scientific, division of the re ana 
end fo grams. Equal arm, null type balance uses shaw Chemical Co., 1945 E. 97th St., crea 
complete catalog to Dept. 101. substitution weighing, for high speed, high pre- Cl land 6, Ohi 
cision, reading -.so unskilled evelan er 
personnel can quickly taught its use. Reprint 111 Fifth Ave., 
VOLAND AND SONS, INC, | bas new ing 
y a Reprints of Periodicals in Chemi try and dar 
27 CENTRE AVENUE, NEW ROCHELLE, N. Y. 
(Continued on page A23) 
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Allied Fields, as well as a price list of all 
the reprints they have available. 


@ Data useful in evaluating the course of 
many chemical reactions is provided in a 
new edition of a 40-page booklet, Physical 
ard Thermodynamic Properties of Ele- 
ments and Compounds, available from 
Girdler Catalysts, Chemical Products 
Division of Chemetron Corp., P. O. Box 
337, Louisville 1, Kentucky. 


e@ A new, eight-page illustrated bulletin 
completely describing Kontes Glass Co. 
lower-priced Teflon laboratory products 
is now available. Write Kontes Glass 
Co., Vineland, New Jersey. 


@ Serial Publications of the Soviet Union, 
1939-1957, a bibliographic checklist made 
by the Library of Congress, may be ob- 
tained from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington 25, D.C., for $2.75. 


@ Nuclear-Chicago Corp., 223 W. Erie 
St., Chicago 10, Illinois, has available an 
excellent new wall chart of Radioisotope 
Applications. 


@ Product Bulletin 103, Dower Ion Ex- 
change Resins, may be obtained from J. T. 
Baker Chemical Co., Phillipsburg, New 
Jersey. It describes nature, applications 
and evaluation of these resins. 


@ Catalogue 59, Modern Laboratory Ap- 
pliances in a “‘compact’’ edition has just 
been published by Fisher Scientific Co., 
and is available from its offices through- 
out the country. 


@ Basic Research in the Air Force is the 
title of a brochure describing the research 
interests of this branch of the service and 
may be obtained from the Air Research 
and Development Command, U.S.A.F., 
_ Air Force Base, Washington 25, 


@ Copies of the three following publica- 
tions may be obtained by writing to Beck- 
man/Scientific and Process Instruments 
Division, Fullerton, California: 

Application Data Sheet DK-78-MI de- 
scribes a technique for using Beckman 
DU, B, and DK Spectrophotometers to 
obtain data for precise calculation of tri- 
stimulus color values, assuring more ac- 
curate color control and specification of 
paints, dyes, inks, and other related 
colored products. 

Application Data Sheet pH-85-M1, Stan- 
dari Techniques for pH Measurements 
with Troublesome Samples. 

Application Data Sheet DK-87-B em- 
phasizes the role of the DK Ratio-Record- 
ing Spectrophotometer in improving qual- 
ity control of pharmaceuticals, speeding 
anaiyses of complex formulations and in- 
creasing the accuracy of control methods. 


@ Physical properties of nine organic 
chemical fluids which exhibit ‘‘outstand- 
ing” resistance to radiation and thermal 
damage are described in literature pub- 


(Continued on page A24) 


Good Sensitivity ¢ Excellent Weighing ¢ Stable 


Welch TRIPLE-BEAM TRIP-SCALE 


e Large Capacity - 1610 Grams e Sensitivity to 0.1 Gram 


All Exposed Parts of 
Stainless Steel 
e Corrosion-Resistant 

e Low Cost 
Rugged, 
Compact Construction 


3 Graduated Scale Levels for easy reading. Riders move easily. 
Hard, Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet 
highly resistant to corrosive action of laboratory fumes. 


One-piece Beam Construction—Silver-Gray Hammerloid Finish 
Rapid Zero Setting—Beam Arrest for faster weighing. 


No. 4048 


No. 4048 LOW FORM PRICE, WITH TWO EXTRA WEIGHTS. . $21.00 


No. 4048C, PLASTIC COVER, For No. 4048 .."..... Each, $0.90 
No. 4048W. EXTRA WEIGHT. For increasing the capacity of 
No. 4048 to 2110 grams ..........-. Each, $1.45 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


NALGON FLEXIBLE PLASTIC 
TUBING 


by NALGE 


PROPERTIES: lasting flexibility... 
water-clear transparency . . . excellent dimensional stability 
high chemical resistance. 


DATA: 40 different sizes from Ye” ID 
to 2” ID. Economical .. . the 44” ID costs 
less than 15¢ per foot. 
All Nalgon tubing bears the brand name y Ask 
for your protection. your 
A, ‘dealer for 
* catalog 


ROCHESTER 2. NEW YORK 


PER C. FT. $6.30 $14.30 $23.10 $63.00 $81.00 
WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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e absorption 
spectrophotometry 
¢ colorimetry 

other applications 


In a wide variety... 


ob. 
ngular and 
cylindrical 


liquid cells 
edemountable cells _ 


rectangular and 
cylindrical 

gas cells 

test tubes 


special cells 


Guaranteed... 
to 

exacting 
specifications of 

transmittance 

® path length 

spectral range 


And available 
now! 

in a variety of 
optical materials 


andin matched 


sets from 99 
dealer stocking 
locations in 
the U.S. and 


See your Beckman dealer or write 


to us for CELL CATALOG 2L-50-36 
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lished recently by Monsanto Chemical 
Co.’s Organic Chemicals Division. Write 
M. McEwen, Monsanto Chemical Co., 
Lindbergh and Olive St. Road, St. Louis 
24, Missouri. 

@ The following are available from the 
OTS, U.S. Department of Commerce, 
Washington 25, D.C. Please order by 
number: 

PB 131503 Rocket Refractories, H. B. 
Porter, 55 pages, $1.50. TID-3076, Iso- 
topes: A bibliography of United States Re- 
search and Application 1955-1957. 267 
pages. $2.25. PB 131514 Analytical Ap- 
plications of Far Infrared Spectra 1 His- 
torical Review, Apparatus and Techniques. 
F. F. Bentley, E. F. Wolfarth, N. E. Srp, 
and W. R. Powell, Wright Air Develop- 
ment Center, U.S. Air Force. 61 pages. 
$1.75. PB 131365 The Influence’ of 
Ultrasonic Waves on Some Chemical Con- 
version of Organic Compounds. L. Zech- 
meister, California Institute. of Tech- 
nology for Air Force Office of Scientific 
Research. July, 1957. 14 pages. 50¢. 

The following catalogues of Technical 
Reports are available for 10 cents each: 
CTR 349 Titanium—Part 1: Titanium 
and Alloys, 1930-1958; CTR 350 Titan- 
tum—Part 2: Titanium Carbides and 
Compounds, 1920-1958; and CTR 351 
Titanium—Part 38: Barium Titanate, 
1946-1958. 


@ A list of technical papers presented by 
American nuclear scientists at the Second 
International United Nations Conference 
on Peaceful Uses of Atomic Energy held 
in Geneva September 1 through 13 has 
been published by the U.S. Atomic En- 
ergy Commission and is available at 25 
cents. 


New Chemicals 


@ Sigma Chemical Co., 3500 DeKalb St., 
St. Lovis 18, Missouri, announces: Deoxy 
Adenosine-5’-Monophosphate, §Diphos- 
phate, and Triphosphate; Deoxy Cytidine- 
5’-Monophosphate, Diphosphate, and Tri- 
phosphate; Deoxy Guanosine-5’-Mono- 
pbosphate, Diphosphate, and Triphos- 
phate; Deoxy Thymidine-5’-Monophos- 
phate, Diphosphate, and Triphosphate. 


@J. T. Baker Chemical Co., Phillips- 
burg, New Jersey, announces that it is 
now in a position to supply a fast, sensi- 
tive reagent for sulfate determinations— 
“Baker Analyzed” Barium Chloranilate 
Reagent Powder. 


@ The Ames Laboratories, Inc., 132 
Water St., South Norwalk, Connecticut, 
announces the availability of: N,N’- 
Dimethyl-N,N’-Diethy] Ethylenediamine; 
N,N-Dimethyl-N’,N’-Diethyl Ethylene- 
diamine; N,N,N’-Triethyl Ethylenedi- 
amine; N,N-Dimethyl-N'-ethy] Ethylene- 
diamine; N-methyl-N,N’,N’-Triethyl 
Ethylenediamine and N-Ethyl-N,N’,N’- 
Trimethyl Ethylenediamine. 


@ Availability of Iso-octane-C™ (or 2,2,4- 
trimethyl pentane-2,4-C) is announced 
by the manufacturer, Research Specialties 


Co., 2005 Hopkins St., Berkeley 7, Cali- 
fornia, whose Radiochemical Division ha: 
performed the first synthesis of the com- 
pound with the C™ labeling. 


@ Pilot Chemicals, Inc., 36 Pleasan: 
St., Watertown 72, Massachusetts, an 
nounces the availability of a newly de 
veloped fluorescent chemical for use i: 
scintillation counting. This fluor, p-bis 
(2-(5-p-biphenylyloxazoly]))-benzene, de- 
noted as BOPOB, is chemically similar t.) 
the widely used fluor, POPOP. While 
its effectiveness as a wavelength shifter 
is comparable to that of POPOP, the mean 
wavelength of fluorescence is about 20()° 
A. longer. 


Miscellany 


* A set of eight new standard samples of 
ingot-iron and low-alloy steel is now avail- 
able from the National Bureau of Stand- 
ards. Analyzed and certified for 17 ele- 
ments, these standard samples are de- 
signed for control of composition in the 
iron and steel industry and for analysis of 
the finished products Ly both the producer 
and the consumer. 

The National Bureau of Standards dis- 
tributed 600 different, certified standard 
samples of chemicals, ores, ceramics, and 
metals. Additional information is con- 
tained in Standard Samples NBS Circular 
552 (second edition), which may be ob- 
tained by writing to the Standard Samples 
Clerk, Washington 25, D.C. 


* The relative strengths of 40 carboxylic 
acids in benzene have been measured and 
correlated with molecular structure by the 
National Bureau of Standards in a study 
partly supported by the Air Force Office 
of Scientific Research. This work was 
part of a systematic investigation of 
acidity and basicity in nonaqueous solu- 
tions directed. by Dr. Marion Maclean 
Davis of the Bureau’s Physical Chemistry 
Section. Results of the present study 
show that the acid reaction is governed 
not only by the nature of the substituted 
groups and their proximity to the car- 
boxyl group (—COOH), but also by the 
nature of the solvent. The data have 
been compared with previously published 
values for relative strengths in water, as 
well as in several nonaqueous solvents. 
For further technical details, see The 
relative strengths of forty aromatics car- 
boxylic acids in benzene at 25° C, by M. M. 
Davis and H. B. Hetzer, J. Research NBS 
60, 569 (1958) RP2871. A summary of 
earlier studies may be found in Acidity 
and basicity in organic solvents, NBS T«ch. 
News Bulletin 36, 168 (1952). 
% The Matheson Co., Inc., is now suy)))ly- 
ing radioactive gases mixed with «her 
gases or gas mixtures from their p!nt, 
Box 85, East Rutherford, New Je:<cy. 
Gaseous mixtures are available with r. /i0- 
active Krypton-85, and gaseous Carb: \-14 
Tritium, or Sulfur-35 compounds. 


Neville Chemical Co., Neville Is 
Pittsburgh 25, Pennsylvania, a le: ing 
manufacturer of coumarone indene and 
petroleum resins and other chemicals \0W 
is producing Indene in pilot plant qu "tl 
ties for commercial research applica! 


(Continued on page-A26) 
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PHOTO BY WILL CONNELL 


The versatile Beckman DU® Spectrophotometer...the instrument that made spectrophotometry 
a universal analytical tool. More than 17,000 are in use today in laboratories throughout the 
world. One bibliography alone lists nearly 2,000 applications. DU accessories are responsible 
for hundreds of additional applications and new uses are being reported almost daily. There are 
accessories for flame, fluorescence and reflectance measurements...for interpreting paper chro- 
matograms...for analyzing liquid, solid and gaseous samples...for energy recording...for A-C line- 
operation. DU Spectrophotometers and accessories are available from 99 dealer stocking locations 
in the U.S. and Canada. For complete information on DU applications and accessories, see your 


Beckman dealer or write to us for DU Data File 2L-4736.Beckman:’ 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, Fullerton, California 


ULTRAVIOLET ANO INFRARED SPECTROPHOTOMETERS * GAS CHROMATOGRAPHS «+ pH METERS + ELECTROCHEMICAL INSTRUMENTS 
SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES 
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NALGENE POLYETHYLENE 

_ CaRBOYsS AND provide 
reliable protection from breakage 

in handling caustics and acids. 

Good-looking, light, easy to handle, 

chemically inert and heat resistant 

| they’re extremely useful in 

| plants and laboratories. 


1208—CARBOYS, ASPIRATOR 


with “2” all polyethylene 
needle spigots. 


=a Available: gal, 5 gal, 61/2 
3 gal. Griged from $16.80 to 
$36.80 each. 


1206—BOTTLES, ASPIRATOR 
with serrated tubing outlet. 


gees Available: 32 oz., 1/2 pel. 1 ga 
2 gal, 5 gal, 6'/2 gal, 13 gal. priced 
han $2.65 to $29.75 oak. 


Ask your dealer for catalog E-956 


Ine. 


ROCHESTER 2. NEW YORK 


WORLD’S LARGEST PRODUCER OF POLYETHYLENE LABORATORY WARE! 


Complete drainage systems...low in cost and installation 


Maintenance 


Non-corrosive, acid-resistant VULCATHENE plumbing 
gives rugged, long-lasting service with 
sink-to-sewer connections. Saves money 
all around! Made of tough, horn-like 
polyethylene. 


practically eliminated. 


VULCATHENE 
is easily 


Inexpensive VULCATHENE 
assembled with 
socket welds 


costs less to install 
(polyfusion*) 


and maintenance is 
or threaded couplings. 


Many of the world’s leading laboratories 
are using VULCATHENE plumbing—such 
names as Dow Chemical, Pfizer, Union 
Carbide, Bell Telephone Laboratories, 
General Electric, General Motors, DuPont, 
Drexel Institute of Technology, etc. 


For more information write 


*patent applied for 


GOODMAN ST., ROCHESTER 2, N. Y. 


IN 


Out of, the 


EDITOR’S BASKET 


Full scale production may begin in th 
near future. 


% Complete information on how to obtaii: 
graduate study funds, ranging from $20() 
up to $10,000, is now available in the 
second volume of the World-Wide Gradu- 
ate Award Directory. Over 250 univer- 
sities and foundations from almost every 
state, and over 100 foreign universities 
have sent information to be included in 
this new volume. Copies of both volumes 
of the World-Wide Graduate Award 
Directory may be examined at many grad- 
uate schools, university placement or 
dean’s offices, libraries, or may be ordered 
from the Institute, Box 99H, Greenpoint 
Station, Brooklyn 22, New York. The 
price is $3 for each volume or $5 for the 
two volumes (Vol. 1—1957, Vol. 2—1958),. 


* Will Corp., Box 1050, Rochester 3, 
New York, offers the new Godfrey poly- 
vinyl chloride molecular models for in- 
structional purposes. 


* ‘Neutralize,’ a phosphate buffer that 
inactivates effects of chemical irritants 
in the eyes or on the skin, has a new con- 
venient package for laboratories. Write 
E. D. Bullard Co., Sausalito, California. 


* The Scientific Apparatus Makers Asso- 
ciation, 20 No. Wacker Dr., Chicago 6, 
Illinois, in a recent survey indicated that 
jobs for qualified scientists, engineers, and 
technicians are due for a big increase in the 
next ten years. Replies indicate that 27% 
feel their industry will double technical 
jobs by 1958, 13% think the increase will 
be from 50 to 100% and in all 60% forcast 
increases more than 25%. Copies of the 
survey ‘1968’ are available on request. 


% Laboratory automation is here. The 
“Analmatic’’ instrument system distrib- 
uted by the Chicago Apparatus Co., 
1735 N. Ashland Ave., Chicago 22, 
Illinois, does the following automatically: 
collects measured samples of material to 
be analyzed, mixes sample with reagents, 
heats or agitates as required, performs 
necessary test whether color, titration, 
pH, ete., and records results as graph, dot 
diagram, or in digital form. 


% Safe Handling of Bodies Containing 
Radioactive Isotopes (A Guide for Surgeons, 
Pathologists, and Funeral Directors), 
National Bureau of Standards Handbook 
65, issued July 10, 1958, 20 pages, 15 cents. 
(Order from Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C.) 


% A new price list of Atomic Energy 
Commission unclassified research reports 
for sale by the Office of Technical Servi:es, 
U. S. Department of Commerce, is ow 
available from OTS on request. ‘his 
cumulative listing of the more than 41)00 
AEC reports in the OTS collection in- 
cludes new documents acquired s\nce 
January 1958. To obtain the new ist, 
request AEC Research Reports Price /ist 
No. 30 from OTS, U. 8. Departmen: of 
Commerce, Washington 25, D. C. The 
next list will be available in February 1959. 
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Student Reactor Training Laboratory. 
Instructor inserts neutron-sensitive scin- 
tillation detector into automatic traversing 
mechanism while students utilize special- 
pe ized instrumentation for neutron flux 
ms measurements, and gamma, beta, and 

alpha sample analysis. 


® Deliveries have been completed 
to these institutions: 


California Institute of Technology 
University of Connecticut 
State University of lowa 
University of Nevada 
Occidental College 
University of Rochester 
Texas Technological College 


Utah State University 


© first nuclear-chicago reactor training laboratories now delivered to colleges and universities 


Nuclear-Chicago’s Sub-critical Reactor Laboratory, first announced in 
January 1958, has been installed at eight leading U.S. Colleges and Uni- 
versities. Designed for student training, the complete laboratory consists 
of the new Model 9000 Student Sub-critical Reactor, a carefully selected 
group of radiation detection and recording instruments, and a manual 
of experiments specially prepared for the Student Reactor and related 
nuclear counting systems. Instrumentation and experiments are designed 
to familiarize students with basic nuclear detecting and measuring devices 
and analytical methods, and to provide valuable reactor training in 
determinations of neutron flux, Fermi Age in water, relaxation lengths, 
multiplication factors, neutron activation, and other reactor properties. 
If you have not yet considered this unique package training program for 
your institution ask us to send our representative to explain it in detail. 


Fie Quay nuclear - chicago 


® 
225 WEST ERIE STREET * CHICAGO 10, ILLINOIS 
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THE NEW SARGENT 


$-23207 POWER BORING MACHINE—Electric, Sargent. The 
apparatus is essentially a condensed drill press with the ver- 
tical motion inverted, the drilling platform being elevated 
with respect to a fixed bearing head by a compound lever 
mechanism. In operation the spindle which holds the borer is 
driven at a constant rate of 800 r.p.m. by a V-belt drive. This 
speed provides clean fast cutting over the entire range of 
common diameter from 5 to 22 mm. A safety limit adjust- 
ment saves cutting borer edges and eliminates frequent 
sharpening. This adjustment limit stop prevents contact of 
the cutting borer edge with the metal plate of the drilling 
platform but still permits penetration through the stopper 
into the rubber supporting disks and so assures clean breakout. 


POWER 
BORER 


Designed and manufactured by E. H. Sargent & Co. 


PRECISE 
BORING 
IN SECONDS 


Fast and Easy To Use 
Accurate Smooth Holes— You can bore as many 


Efficient Boring 


holes as the area of the cork or stopper will allow. 
Insures Parallel Alignment of Borings 
Compact—Portable—Balanced 


An ejecting rod supplied with the machine removes stop- 
per plugs by inserting the rod through the hollow shaft and 
borer. 

A special aluminum oxide sharpener supplied with the in- 
strument maintains the correct cutting edge angle of the cut- 
ting borer to insure quick smooth boring and long borer | fe. 

Height, 13% inches; width, 6 inches; length, 14 inclics; 
weight, 22 pounds. 

Complete with six S-23211 stainless steel cutting tubes in- 
cluding one each size Nos. 1 to 6 inclusive, three knurled ring 
holders, one bottle of Aerosol, ejecting rod, aluminum oxide 
sharpener and three wire cord and plug for operation fi. 
115 volt, 60 cycle A. C. circuit . pe 


For complete information write for bulletin No. PB 


SA FR CS E N T SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 


E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 3O, ILLINO'S 
DETROIT 4, MICH. « DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. ¢ SPRINGFIELD, N. ¥- 
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Here’s why your students deserve 


$<§ Quality Filter Papers 


It is highly important to his career that the student chemist 
receive the finest instruction, coupled with highest quality 
working tools. 


For this reason, many professors and teachers of analytical 
chemistry base their laboratory class filtrations upon high 
quality S&S Analytical Filter Papers. 

The use of consistently accurate S&S Filter Papers, with their 
standardized physical characteristics and wide range of types, 
permits the adoption of a standardized filtration technique. 
Still, it costs only a penny or two more per student, per year, 
for the advantages of S&S quality and dependability: 


For the serious student, the establishing of 
techniques for a lifetime. 


For the non-chemistry major, a better understanding 
of classroom and laboratory instruction. 
Start your student chemists out right. Specify S&S Analytical 
Filter Papers when you order. Your care will be appreciated in 
later years. 


Check these 
features 


1. STANDARDIZATION 
for consistent accuracy — 


complete physical uniformity. 


2. SELECTION 

for more precise analysis— 
a wide range of types from 
which to choose. 


3. ECONOMY 

the advantages of S&S qual- 
ity for a few pennies more 
per student, per year. 


FREE: Make your own tests. 
Send for your S&S Filter Paper 
Sampler made up of many 
grades. 


Carl Schleicher & Schuell Co. 


Dept. JE-3, KEENE, NEW HAMPSHIRE 
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Ys A PAPER 


High speed photography ‘‘stops’’ this test tube breaking over Bunsen 
Burner. Stop your test tube breakage by insisting on PYREX brand. 


Is broken glass like this 


slashing holes in your budget? 


There’s a simple way to make test 
tubes last right into next year’s crop of 
students. 

First, make sure they’re borosilicate 
glass so they can take hot and cold 
shock. 

Second, make sure they have the 
Pyrex trademark. Then you get the 
extra advantages of uniform wall thick- 
ness, fire polished rims without rough 


PYREX 
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spots, carefully annealed walls free of 
stress ... all the plusses that come with 
over 40 years of experience in making 
labware that stands up to student abuse. 
Less chance of student injury from bro- 
ken glass; replacement costs are lower. 

The same economy and safety are 
yours in every piece of Pyrex brand 
labware. And, by specifying all your 
needs in “PYREX,” you get purchase- 


PYREX’® laboratory ware 


savings, too, because all standard 
packages can be combined for quan- 
tity discounts. 

Check your Pyrex labware 
log for sizes and prices. If you don't 
have a copy, may we send one to you? 


CORNING GLASS WORKS 
yw 76-1 Crystal Sireet, Corning, N.Y. 


. . . the tested tool of modern research 
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Kodak reports on: 


close-up photography: simple enough for junior, good enough for senior 


Uca pugilator, brandishing his fiddle. 
Note smooth “palm” on inside of large 
claw. In Uca pugnax, another abundant 
fiddler crab, there is ridge there. 


... the sort of thing that crowds our catalog 


Photograph made by new Kodak 
Startech Camera, device of utmost 
simplicity. All problems of lighting, 
exposure, and focusing eliminated by 


How photo at left was made. W 


ingenious triple play involving flash- 
bulbs, two different slip-on lenses, and 
two tiny diaphragm openings. Even 
has prism to correct viewfinder paral- 
lax. Kit includes flashbulbs, flashguard, 
batteries, lenses, neutral grey easel 
on which to set specimens, and starting 
roll of Kodak 127 Ektachrome Film for 
vivid color transparencies and prints 
too, as desired—all for around $35. 
Write Eastman Kodak Company, Medi- 
cal Division, Rochester 4, N. Y., for 
particulars, including name and ad- 
dress of scientific instruments dealer 
who handles outfit. 


The isonitroso 
that wasn’t expected 


cH 
\ 
C=NOHW 
/ 


Dimethylglyoxime (Eastman 98), a rip- 
roaring success as a nickel reagent. Precipi- 
tate so beautiful that it's used in the lip- 
stick trade. 


What we hoped to get reacting 4-Methyl- 
cyclohexanone (Eastman 3083) with iso- 
Amy! Nitrite (Eastman 436). It's common 
knowledge that an alkyl nitrite will isonitro- 
sate a methylene adjacent to a carbonyl. 


we c=NOH 
@ ¢=NOon 


Reported recently by some fellows as an 
improvement. We want to make it, but we 
hate to mess around with selenium dioxide 
the way they did. 


What we actually got. Nature appears to 
be bent on isonitrosating next to a carbonyl 
group, even at the expense of leaving 
some of the original ketone unreacted in 
case of insufficient nitrite. 


This is another advertisement where Eastman Kodak Company 
Probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 


Ketonic carbonyl oximated, by hydroxyl- 
amine. This part of the plan worked. We 
have put this in stock as 5-Methyl-1,2,3- 
cyclohexanetrione Trioxime (Eastman 7478). 
body will di what it 


One of these years we are going to have 
to consider smaller print for our catalog, 
“Eastman Organic Chemicals, List No. 
41.” Even now there are some 3700 
highly purified organics under its covers 
and in our stockroom. If you don’t have 
a copy, write Distillation Products In- 
dustries, Eastman Organic Chemicals 
Department, Rochester 3, N. Y. (Di- 
vision of Eastman Kodak Company). 


ae a This photo also by Startech Camera. 
He =No# 
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for your laboratory oven requirements 
it’s best to specify 


ELECTRIC 
CONSTANT 
TEMPERATURE 
OVENS 


¢ designed for dependable performance 
¢ constructed for long service life 


Model 1066 


FEATURES: 
© Double-wall construction with non-settling rock-wool insulation. 


© Constant temperature within 35° to 200° C maintained by 
Robertshaw hydraulic thermostat—sensitivity + 1° C. 


Uniform heat distribution by efficient baffling and strategic 
location of coils. 


Coils operate at black heat for maximum efficiency and 
longer life. 

Model 1065 
Individual on-off switch permits maintenance of thermostat 
setting for succeeding tests. 


Thick asbestos gasket on door minimizes heat loss. 


Sturdy heavy gauge shelves are self-supporting even when 
partially withdrawn. ; 


Spot-welded body and frame available in rust resistant 
polished aluminized steel or stainless steel—both with asbestos 
exterior panels. 


AVAILABLE IN FIVE MODELS: 


#1064 =Aluminized steel. Inside dimensions: 18” high X 24” wide X 14” deep. 
Outside dimensions: 32” high X 31%” wide X 21” deep. Capacity 3.5 
cubic feet. Two removable shelves. Electric consumption 1200 watts. 


#1064S Same as Model 1064 except all metal parts of stainless steel. 


#1065 = Aluminized steel with all metal door. Inside dimensions: 12” high X 12” 
wide X 12” deep. Outside dimensions: 24%” high X 18” wide X 19” 
deep. Capacity 1 cubic foot. Two removable shelves. Consumes 600 
watts. 


#1066  Aluminized steel. Inside dimensions: 25” high X 31” wide X 19” deep. 
Outside dimensions: 38%” high X 38” wide X 28%” deep. Capacity 
8.5 cubic feet. Three removable shelves. Consumes 2000 watts. 


#1066S Same as Model 1066 except all metal parts of stainless steel. 
Model 1064 


ORDER THROUGH YOUR DEALER 


Serving Science 
Since 1868 


: 
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2201 
Manufactured by WM. BOEKEL & CO., INC. 6, Pa: 
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—new laboratory apparatus made from rugged “hard” glass 


New Krmax laboratory glassware from 
Kimble may offer you new opportuni- 
ties for greater savings through dis- 
counts, Ask your dealer about them. 
Krmax incorporates Kimble’s high 
standards of accuracy, design and 
workmanship with new durability. 


26015 DISTILLING FLASK. Reinforc- 
ing bead on rim for extra strength. 
Side-tube seal to neck is uniform and 
heavy. Uniform walls, “hard” glass 
construction provide additional 
strength. In sizes from 25 ml capacity 
to 1000 ml. 


22012 DISTILLING RECEIVER. Made 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


of KG-33 “hard” glass to withstand 
thermal shock. Calibrated to contain, 
retested for accuracy. Standard taper 
joints carefully ground. 10 ml capacity. 


18130 CONDENSER. Built to with- 
stand thermal and mechanical shock. 
Sealed-in inner tube has standard taper 
joint and drip tip at outlet. Adapter is 
tooled for accurate stopper fit and 
thick-walled for greater strength. In 
two sizes—300 mm and 400 mm. 


24071 EXTRACTION TUBE. Made of 
heavy, uniform tubing for greater 
strength. Vapor tube protects siphon 
tube. Standard taper joints. Available 


in three inside tube diameters—30, 38 
and 50 mm. 

20007 ASTM GRADUATED CYL- 
INDER. Calibrated to contain. With 
round base (60 mm diameter) to fit 
cooling baths. Reinforcing bead at top. 
Uniform, heavy walls. Assured accu- 
racy of entire scale. Durable markings. 
Complies with ASTM requirements. 
Also available in 25 ml capacity. 

See your Kimble dealer for more de- 
tails or write Kimble Glass Company, 
subsidiary of Owens-Illinois, Toledo 1, 
Ohio. 

KIMAX is available through dealers in the United 
States, Canada and principal foreiga cities. 


Owens-ILLINoIs 


GENERAL OFFICES - TOLEDO 1, OHIO 
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Goon Reason Why 


COORS 
is the best buy 


Coors keeps pace with the demand for 
modern laboratory porcelain. d 


A complete and well rounded selection 
of chemical porcelain is periodically 
supplemented with new and revised 


apparatus. 


At Coors Porcelain Company creative cies sins 
minds are constantly working to provide S 
new and better ceramic materials and 
products. 


ALUMINA 
MORTAR 


Coors PORCELAIN COMPANY 
GOLDEN, COLORADO 


Economical, Noiseless, 


It may surprise you—STEELAB schoo! 

. science furniture is more economica!. 
too! Compare it feature for feature with 
old-fashioned wooden furniture, even 
other brands of steel furniture. 
STEELAB gives you MORE...anc 
actually costs you LESS. Patented, 
exclusive safety features... rugged. 
sound-deadened stee! construction... 
bonderized for fasting, maintenance. 
free finish... STEELAB adds up to 
sensible, lower cost investment for you: 
school. 


Write today for Complete 
STEELAB Catalog No. 59E-J2 


LABORATORY 
CABINETS * STORAGE CASES 


FUME HOODS ACCESSORIES COMPANY ..-. 
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MF/31/0/2S0 


$810 


FP25/0 S/O AP 
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RA2/00 


SEMI-MICRO 
UTILITY SET 


This is a Set of Semi-Micro Preparations Apparatus, Consisting 
of 20 Interchangeable Components and a Specially-Designed 


The Box, 28 x 23x 7 Cm, Has All the Appropriate Spring Clips 
to Hold Assemblies When i in Use, and Also Serves as a Ideal 
Housing for the Set. 


ASSEMBLIES FOR THE FOLLOWING USES MAY BE 
BUILT WITH THE SEMI-MICRO UTILITY SET: 


REFLUX—as in Acetylation, Nitration and Solution of a solid in a liquid 
for Recrystallization. 


REFLUX WITH ADDITION OF REACTANTS—as Grignard reactions. 
VACUUM FILTRATION—as in preparation of derivatives 
PREPARATION—as in final purification of Aniline 


PREPARATION WITH STIRRING—as preparation of Ethyl Acetate. 
Incorporates a stirrer unit. 


RECOVERY—as recovery of solvents 
STEAM DISTILLATION—as distillation of Aniline 
REACTION WITH STIRRING WITH GAS INLET—as Chlorination and 


preparation in an inert atmosphere. 
VACUUM DISTILLATION—«es purification of high boiling liquids. 
SEPARATION AND EVOLUTION OF GAS—as separation of two 


immiscible liquids, e.g., ether and water. 
REFLUX—reaction under simple reflux. 


Cat. No. JC-71670—"QUICKFIT" SEMI-MICRO UTILITY SET—consist- 
ing of 20 components, mounted in box $50.00 


LABORATORY 
APPARATUS 


REAGENTS 
AND 
CHEMICALS 
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Extra Large Oil Reservoir . Greater Free Air Capacity 


VACUUM DISTILLATION PUMP 


SINGLE-STAGE CONSTRUCTION —————— 


designed for speedy distillations 


continuous, uninterrupted service 


Long Life and Dependable Service 


e Quiet Running 


e Guaranteed Vacuum 
.0O2 mm. (20 microns) 


e Free Air Capacity 
33.4 Liters Per Minute 


Pump Revolutions—300 RPM 
Motor 1/3 HP—1725 RPM 
Tubing Required—5/8-inch i.d. 
Over-all Dimensions of Mounted 
Pump 
1954x1114x15% inches high 
Belt-tightening Provision 
Extra Supply of Duo-Seal Oil 


Patent 2337849 


This pump is recommended eras ee for vacuum 
distillation. The large volume of oil dilutes the vapors 
which are a product of the distillation, thereby reducing 
sticking and corrosion of the pump mechanism. If the 
oil becomes too contaminated, it can be removed quickly 
and easily by means of the drain cock. The movement 
is simple, trouble-free and operates quietly. 


| 1404H. WEGNER PUMP, Motor Driven. 
For 115 volts, 60 Cycles, A.C. Each $150.00 


PRICE 


150% 


Complete with Motor 


1404F. WEGNER PUMP, Motor Driven. 
For 115 volts, D.C. Each $215.00 
For attached Belt Guard add $17.50 to prices. 


1404. WEGNER Pump, Unmounted. 
With pulley, but without motor, belt, or base. 
Each $115.00 


14041. WEGNER PUMP, Motor Driven. 
For 230 volts, 60 Cycles, A.C. Each $152.00 


W. M. WELCH SCIENTIFIC COMPANY 
ESTABLISHED 1880—— 


1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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authoritative + modern = INTERSCIENCE 
books on chemistry 


SEMIMICRO QUALITATIVE ORGANIC ANALYSIS 


The Systematic Identification of Organic Compounds Second Edition, Revised and Enlarged 
By NICHOLAS D. CHERONIS, Professor of “With this revised edition, the authors provide a modern text on 


Chemistry, Brooklyn College, and JOHN B. increasingly important semimicro techniques for students of qualita- 
ENTRIKIN, Professor of Chemistry, Centenary tive organic analysis, those studying more elementary organic chemis- 
College of Louisiana try, and industrial chemists and laboratory workers in related fields.” 
1957 788 pages College Edition: $7.00 7 - 


POLAROGRAPHY in Medicine, Biochemistry and Pharmacy 


By M. BREZINA AND PETR ZUMAN, Polar- The revised and greatly enlarged translation of the second Czech 
ographic Institute of the Czechoslovak Academy edition, giving step-by-step descriptions of the polarographic deter- 
of Sciences. mination of inorganic and organic constituents—from metals to en- 

. - zymes—in an entire range of biological materials. This monumental 
work provides a comprehensive survey, a practical laboratory tool, 
af ment and a guide to the roles of polarography in biochemical study. 


1958 883 pages, 319 illustrations, 34 tables 
$19.50 


PROGRESS IN INORGANIC CHEMISTRY, Volume | 


Edited by F. ALBERT COTTON, Department The great expansion and wide diversification of inorganic chemistry 
of Chemistry, Massachusetts Institute of Tech- have led to a problem in maintaining effective communication between 
nology specialists in its various branches. In each volume of this new series 

some ten to fifteen experts will give interpretative, expository treat- 
1959 Approximately 400 pages In preparation ments of their special subjects, to enable inorganic chemists to keep 
in touch with progress over the entire field. 


Contributors to Volume I: L. C. BAKER, Boston University—R. M. DIAMOND, Cornell Uni- 
versity—D. G. TUCK, University of Manchester—M. GOEHRING, University of Heidelberg— 
G. R. HENNIG, Argonne National Laboratory—W. L. JOLLY, University of California—L. 
MALATESTA, Milan University—R. NAST, University of Heidelberg—D. SEYFERTH, Massa- 
chusetts Institute of Technology—T. WARTIK, Pennsylvania State University—G. WILKINSON, 
Imperial College of Science and Technology—F. ALBERT COTTON, Massachusetts Institute 
of Technology—D. S. MCCLURE, Radio Corporation .of America—P. GEORGE, University of 
Pennsylvuania—H. A. LEVY, S. W. PETERSON, Oak Ridge National Laboratory—N. C. 
BAENZIGER, State University of lowa—R. WARD, University of Connecticut 


CHEMICAL ENGINEERING REPORTS 
How to Search the Literature and Prepare a Report 


Fourth Edition, Revised and Enlarged “In writing this book, Professor Kobe’s aim is to acquaint the reader 
with many organizational and preparative phases of writing which 

of Chemi- lead to a finished technical report meeting exacting requirements .. . . 
nee versity of Texas primarily intended for undergraduate students in chemical engineering, 
1957 183 pages, 4 illustrations $3.50 it should be valuable as a guide to anyone wanting to write better 
reports.”—E. E. Petersen in The Vortex 


SCIENTIFIC RUSSIAN A Textbook for Classes and Self-Study 


By JAMES W. PERRY, Massachusetts Institute “A well-organized and thorough introduction, designed to prepare 
of Technology students and other persons to read scientific literature published in 
Russian . . . . The book is an outstanding one.”—The New York 


INTERSCIENCE PUBLISHERS, INC. 


250 Fifth Avenue publishers of the 
New York 1, N. Y. ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY 
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BOOK REVIEWS 


second edition. Additional mechanisms, 
such as the oxidation of alcohols and 
aldehydes, the formation of diazonium 
salts, and the decomposition reactions of 
diazonium salts, have been included. The 
presentation of the structural formulas and 
the uses of important organic compounds 
have been brought up to date as evidenced 
by the addition of such compounds as 
Blankophor R, laurent acid, rotenone, 
vitamin By, resperine, oxytocin, Mylar, 
and orinase. Many new topics, such as a 
' method for ascertaining the constitution of 
. linear proteins, the chemistry of boron and 
aluminum organometallics, carbodiimides, 


azine dyes, epichlorohydrins, and urethane 
rubbers, have been added. Some of the 
material has been revised, such as the 
discussions of the mechanism of the dehy- 
dration of an alcohol, the action of soaps 
and detergents, physical aspects of vulcan- 
ization, and the structure of starch and 
inulin. 

This extensive treatment of organic 
chemistry is well written. However, those 
individuals who desire to emphasize the 
relationship of bonding with the chemical 
properties of molecules might find the 
text inadequate. On the other hand, 
teachers currently utilizing the first edition 
as a text will find this revision to be quite 
satisfactory. All will find the book worthy 
of consideration. 


University of Chicago 
University of Missouri 


St. Ambrose College 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 


Designed to satisfy the requirements of the one-semester course. 
Organized in outline form with a text proper for all students, and 
a 223-page supplement bound at the back, for chemistry majors. 


RECENT ADOPTIONS INCLUDE: 


Stanford University 
Texas Technological College 


Wartburg College 


Introductory Concepts, 60 pp.; Basic Text, 480 pp.; Supplement, 293 pp. 
Price — $6.90 


ELEMENTARY” 
QUANTITATIVE: 
ANALYSIS 


University of Wisconsin 


Teachers of Quant, Do You Have Your Examination Copy? 


Evanston, Illinois 


ROW, PETERSON AND COMPANY 


White Plains, New York 
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In addition to the use of the book as 1 
text, students will become aware of its 
value as a reference. Unfortunately, the 
theoretical aspects are presented in small«r 
print and some students might minimize 
the importance of this material as an aid 
for obtaining a better understanding of tl.e 
reactions of organic compounds. 


H. A, Newwic 
Lebanon Valley Colle. 
Annville, Pennsylvania 


Petroleum Refinery Engineering 


W. L. Nelson, Professor of Petroleum 
Refining, University of Tulsa. 4th ed. 
McGraw-Hill Book Co., Inc., New York, 
1958. xiii + 960 pp. Many figs. and 
tables. 16.5 X 23.5cem. $15. 


“When first published (in 1936) a main 
purpose of this book was the introduction 
of the principles of chemical engineering 
to the petroleum refining industry. The 
situation is now reversed. The chemical 
industry now looks to petroleum refiners 
for leadership in the development of 
many phases of chemical engineering, 
especially those related to the large 
scale processing of fluids and to the ap- 
plication of catalysts.” 

The increasing size of “Petroleum Re- 
finery Engineering’ reflects the expansion 
and increasing complexity of the petro- 
leum industry. In addition to its use as a 
textbook, it is used widely as a handbook 
of refinery design methods. Hence many 
data appear here, particularly the analyses 
and properties of foreign and domestic 
crude oils and petroleum products. 

The chapter titles are almost the same 
in the third and fourth editions, except for 
the omission of the previous Chapter I 
explaining the relationship of chemical 
engineering -and petroleum engineering. 
The first 12 chapters deal with processing 
of petroleum: composition of petroleum, 
refinery products and test methods, 
evaluation of oil stocks, physical properties 
of petroleum oil, introduction to proces- 
sing, refinery and distillation processes, 
auxiliary processes and operations, refinery 
corrosion and metals, chemical treatments, 
solvent treating or extraction processes, 
dewaxing. Following a group of chapters 
on unit operations are four more chapters 
on processing: thermal cracking and de- 
composition processes, rebuilding hydro- 
carbons, catalytic cracking and reforming, 
natural and refinery gases. The unit 
operations most important in the refinery 
are: fluid mechanics, combustion, v#)0r- 
ization and condensation, fraction:'ion 
and towers, heat transfer and exchaneecrs, 
tubestill heaters. The final two chajiers 
discuss the economics of design and zive 
a typical design calculation. Appen:ixes 
give data on petroleum products and de 
oils. 

Although this is a textbook, problem: are 
not included in the book. Illustrted 
problems are worked at appropriate 
places. Many references are give! to 
source material. Many of the tole 
and charts represent data that the ai: hor 
has collected from many sources, mostly 
industrial, so they represent experience nd 


(Continued on page A42) 
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QUALITATIVE ANALYSIS AND ANALYTICAL CHEMICAL SEPARATIONS, 


By Philip W. West and Maurice M. Vick; Louisiana State University Second Edition 


Emphasizing both theory and practice, this thorough treatment of 
qualitative analysis features a practical non-sulfide scheme of 
separation. An introduction to laboratory procedures is followed 
by a theoretical discussion of the principles and calculations 
pertaining to chemical equilibria. A new section, dealing with the 
metallurgy and chemistry of metals, includes useful information on 
mathematical operations and spot tests. Coming April 1959 


GENERAL CHEMISTRY: A SYSTEMATIC APPROACH, second Esition 


By Harry H. Sister, University of Florida; Calvin A. Vander Werf, 
and Arthur W. Davidson; both at University of Kansas 


This up-to-date text, designed primarily for students planning to major 
in chemistry, presents a sound, balanced foundation in general chemistry. 
Emphasis is on consistent correlation of the chemical and physical 
properties of elements and their compounds with atomic and molecular 
structure and the positions of the elements in the periodic system. 
The latest developments in the chemistry of the newer elements, 
in rocketry, in plastics, and in medicine are discussed. 

Coming March 1959 


INTRODUCTORY CHEMISTRY, secon exe 


By Lillian Hoagland Meyer, Western Michigan University 
An introduction to the principles and nomenclature of chemistry, this 


text is especially intended for students majoring in nutrition, textiles, 
pre-medicine and other allied fields. The second edition features 

an extensive revision and up-dating of the chapters on biochemistry, 
textile chemistry: radio-chemistry and atomic theory. 


Coming April 1959 
By Part Delafay, Louisiana Stote Unwrse 
Uns bum extol analyss 


4 1.90 
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Outstanding New Chemistry Books 


QUALITATIVE ANALYSIS 


An Introduction to Equilibrium and Solution Chemistry 


THERALD MOELLER Chemistry 


550 pages, $6.50 


FROM REVIEWERS... 


“There are several distinguishing features of Professor Moeller’s new book on qualitative analysis which 
will place it among the two or three most popular texts on the subject . . . clean format . . . extensive 
cross-referencing . . . clearly written.” 


—James T. Hall, Michigan State University, 
in Journal of Chemical Education, Nov. 58 


“By far the best qualitative analysis text in the field today.” 
—Herschel Frye, College of the Pacific 


““Moeller’s text is everything the publishers say it is!”’ 
—Clayton G. Berling, Oakland Junior College 


“Careful examination of Moeller’s text indicates that it is an excellent text for qualitative analysis. His 
extensive use of dimensions in all calculations is a decided improvement in qualitative analysis texts.” 
—Kenneth W. Whitten, Tulane University 


**.. a fine and useful text.” 
—Frederick Cunliffe, Columbia College 


‘Professor Moeller’s use of illustrated and challenging problems should be of real value to the student.” 
—John R. Doyle, Stale University of Iowa 


McGRAW-HILL 


330 West 42nd Street 
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ADVANCED ANALYTICAL CHEMISTRY 


By LOUIS MIETES, Polytechnic Institute of Brooklyn; and HENRY C. THOMAS, University of North 
Carolina. 539 pages, $8.90 


An upper-division or graduate-level text for the student seeking a firm theoretical foundation in instru- 
mental methods. It explains the theory and practice of many modern techniques of chemical analysis 
and research, including potentiometry, conductometry, polarography, electrolytic procedures, absorptim- 
etry, radiochemistry, and chromatography. Emphasis is on the use of instrumental techniques in 
securing data of physicochemical importance, and on the theory underlying the use of the instruments. 
Over 180 illustrative problems are included. 


CHEMICAL PUBLICATIONS 


By M. G. MELLON, Purdue University, New Third Edition—327 pages, $7.00 


A long-awaited revision of a standard text and reference. It gives a balanced perspective of chemical 
publications with up-to-date titles in periodicals, treatises, government publications, etc. 


ORGANIC CHEMISTRY 


By LOUISE KELLEY, Goucher College. Second Edition. 728 pages, $7.75 


A revision of the highly respected Hill and Kelley text. In this editon, the same general approach is 
used, and the book is somewhat shorter. Especially suited for the chemistry majors and chemical 
engineers because of its thorough coverage of theoretical aspects. Numerical problems follow many 
chapters. Features in this new edition include additional information on industrial processes, new 


polymers, new drugs, and new antibiotics. 


BOOK COMPANY, Inc. 


New York 36, N. Y. approval 
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what is being done in practice, rather 
than theory alone. The chapter on 
economics of design shows how the Nelson 
cost index fits with other general indexes 
and enables the refinery engineer to keep 
up-to-date through material that Prof. 
Nelson publishes in the Oil and Gas 
Journal. 

The book is as up-to-date as jet fuels 
and reforming processes. Anyone in- 
terested in petroleum processing or refinery 
engineering will want this book. 

Kennetu A. Kose 
University of Texas 
Austin 


Chemistry and Uses of Pesticides 


E. R. de Ong, Agricultural Technologist, 
University of California. 2nd ed. 
Reinhold Publishing Corp., New York, 
1956. vii + 334 pp. 18 figs. 19 
tables. 16 X 23.5cm. $8.75. 


The literature on pesticides has become 
so voluminous that those who have not 
specialized in this field, but need to know 
more about recent developments in it, 
will welcome a book which deals with the 
important insecticides, fungicides, roden- 
ticides, weed killers, repellents, and seed 
protectants. 

Within the relatively narrow confines 
of 340 pages an amazingly large amount 
of material has been covered concisively 


your 


SCIENCE 


deserves 


HARVARD TRIP BALANCE 
Model No. 550-S 


DEPARTMENT 
THE BEST..- 


LOW INITIAL COST 
Models from $20.50 


LONG LIFE-LASTING 


CORROSION 
PROTECTION 


SELF ALIGNING 
AGATE BEARINGS 


HARDENED STEEL 
KNIFE EDGES 


HIGH STRENGTH CAST 
ALUMINUM BEAM WITH 
ENDS CROSS-BRACED 


CAPACITY—2KG. 


SENSITIVITY —0.1 GRAM 
for complete 
information WRITE 
for FREE bulletin! 


SCALE CORPORATION 


1050 COMMERCE AVE. 
UNION, NEW JERSEY 
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and authoritatively with due regard to the 
most recent discoveries in science, tech- 
nology, and their application. Its com- 
prehensiveness without superficiality will 
be appreciated not only by those directly 
engaged in the production and distribution 
of agricultural chemicals, but also by in- 
structors in colleges and _ vocational 
schools, progressive farmers, and extension 
workers as well as students of chemist y, 
entomology, biology, and agronomy. 

Of particular value for all the named 
interested persons will be the appendixes 
containing a dictionary of pesticides, a 
glossary, tolerances, and antidotes. It is 
unfortunate that the general index does 
not mention items contained in the book 
(for instance fungicides) and thus makes 
it difficult for the uninitiated to locate 
them. 


FRANCIS JOSEPH WEIss 
Arlington, Virginia 


Effects of Radiation on Materials 


Edited by J. J. Harwood, U. 8. Office of 
Naval Research; Henry H. Hausner, 
Consultant to the Martin Co.; J. G. 
Morse, Nuclear Division, the Martin 
Co.; and W. G. Rauch, U. 8. Office of 
Naval Research. Reinhold Publishing 
Corp., New York, 1958. v + 355 pp. 
16 X 23.5cem. $10.50. 


The colloquium on this theme spon- 
sored by ONR and the Martin Company 
at Johns Hopkins in March 1957 created 
such great interest among research sci- 
entists and engineers, that the papers 
there presented have been published here 
in book form. Each chapter is a review of 
the unclassified information on some 
phase of the effects of high energy radia- 
tion on non-living materials. The stature, 
of each contributor as an authority is 
unquestioned, hence the papers are indis- 
pensable to anyone wanting to become 
familiar with the 1957 status of knowl- 
edge. Metals and alloys, inorganic di- 
electrics, semiconductors and all spe- 
cialized reactor component materials are 
discussed. One quarter of the book deals 
with the effects of radiation on organic 
materials—chiefly polymers. Each of 
the 11 chapters lists many literature ref- 
erences. 779 items appear in a compre- 
hensive bibliography as an appendix. 
A very good index adds to the utility of 
the volume. 


W. F.K. 


Frontiers in Science 


Edited by Edward Hutchings, Jr, 
California Institute of Technology. 
Basic Books, Inc., New York, 1958. 
vi + 362 pp. 14.5 X 21cm. $6. 


Mike Wallace in a_ recent radio 
interview with Robert M. Hutchins, for 
the Fund for the Republic, asked |.im if 
he had worked out...“a personal 
philosophy of what kind of worl! we 
should be striving for.’ Dr. Hutchins 
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A New Book! Estok— 
Organic Chemistry 


This short text is designed for one-semester 
or one-quarter courses. It provides a sound 
background for students of agriculture, home 
economics and other fields requiring a gen- 
eral knowledge of organic principles. The 
author covers only those reactions necessary 
to a basic understanding of organic chem- 
istry. Valuable introductory sections at the 
beginning of each of the 14 chapters outline 
the topics covered. Generous use of illus- 
trations, review questions and _ practical 
everyday applications all combine to encour- 
age student interest and make this a very 
usable text. 


Progressive reaction schemes for aliphatic 
and aromatic chemistry have been included 
as end-pieces. These will be helpful as gen- 
eral overall guides to structure, functional 
groups, nomenclature, and a number of 
important and related reactions. Coverage 
includes such topics as: Organic Halogen 
Compounds; Alcohols, Phenols, Ethers; 
Aldehydes and Ketones; Organic Acids; 
Carbohydrates; Organic Nitrogen Com- 
pounds; Polymers and Dyes; etc. 


By Georce K. Estox, Ph.D., Associate Professor of Chem- 
istry, Texas ‘echnological College, Lubbock, Texas. About 

278 pages, 61/3” x 91/4”, illustrated. 
New—Ready January, 1959. 


from SAUNDERS 
A New Book and 3 New Editions 
for the Chemistry Student 


New (4th) Edition! Routh— 
Fundamentals of Inorganic, 
Organic & Biological Chemistry 


This is a thorough revision of a well-known imtroductory 
chemistry text. Clearly written on the student level, the 
material stresses the rapid developments in radiochemistry, 
organic, pharmaceutical and biological chemistry. Vital 
information is presented on the application of nuclear energy 
to production of power plants, biological research, medicine 
and industry. There are extensive revisions of material on 
ionization of electrolytes and hydrolysis of salts. Increased 
attention is given to reactions involved in the metabolism of 
the major foodstuffs. 

By Josern I. Rovuts, Ph.D., Professor of Biochemistry, State University of Iowa. 


t 352 pages, 53/4” x 8”, with about 109 illustrations. 
New (4th) Edition—Ready January, 1959. 


New (4th) Edition! Routth— 
Lab Manual of Chemistry 


Here is a manual of clear-cut experiments 
which can be used with any introductory 
standard chemistry text. This revision is 
designed to keep pace with the new material 
in Dr. Routh’s textbook described above at 
the right. The author has included new and 
rewritten experiments on the following top- 
ics: Neutralization—Test for Sulfur—Prep- 
aration of Acetic Acid—Preparation and Prop- 
erties of Aromatic Esters—Preparation and 
Titration of Normal Solution—Ezxamination 
of Heterocyclic Compounds. 

Additional experiments in the section on 
Biological Chemistry include a test for 
calcium in the urine, and an experiment 
on cortisone. 


By I. Rovurn, Ph.D. About 130 pages, x 8”, 
New (4th) Edition—Ready January, 1959. 


illustra 


New (2nd) Edition! 
Luder, Vernon & Zuffanti— 
General Chemistry 


Written for the freshman student who intends to pursue the 
study of chemistry further, this text incorporates current 
trends in the teaching of general chemistry. Experimental 
facts are given first, before the theory designed to explain 
them. After introduction of periodic charts, arrangement 
of subject matter is determined by arrangement of elements 
in the periodic table. 
The most significant changes occur in the chapter on acids 
and bases, in response to suggestions from teachers. The 
Bronsted theory and the electronic theory developed by Lewis 
are both explained in detail, with emphasis on the latter. 
Material on these theories has been rewritten and expanded 
for clarity. There is more exact and concrete material in 
the elementary presentation of fundamental ideas behind 
the theory of electrolytic solutions. Many new problems 
have been added to every chapter. The book is flexible so 
that instructors can rearrange the order of topics to suit 
their own method of presentation. 
By F. Luper, Ph.D., Anraur A. Vernon, Ph.D., and Savento ZurFANTI, 
Northeastern University, Boston. About 612 pages, 6'/s” x 


t tratio: 
New (2nd) Edition—Ready March, 1959. 


Gladly Sent to College Teachers 
For Consideration as Texts 


W. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5 
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HEVI-DUTY 


‘“‘Multiple Unit’’ 


AIR-DRAW FURNACE 


Temperatures to 1250° F. 


Forced high-speed air circulation as- 
sures fast, uniform heating to 1250° F. 
A heat-resistant, removable alloy 
baffle directs the flow of air from 
the high-speed fan into the work 
chamber and back to the intake of 
the fan. Removable alloy shelves 

laced at various levels in the heat- 
ing chamber provide extra capacity 
and versatility. All the necessary 
temperature indication and control- 
ling instruments are conveniently 
mounted in the pyramid base. Cham- 
ber size — 7 in. wide, 12 in. long, 
7 in. high. Choice of either 230 or 


115 volts AC. 
Price $435 


Write for Bulletin 1049 for complete details. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


Alloy 10 


MUFFLE 
FURNACE 
temperatures to 2300°F. 


The Alloy 10 Muffle Furnace 
operates at temperatures up to 
2300° F. (1260° C.), or up to 
2350° F. (1286° C.) for short 
periods. The unit is complete 
and self-contained, ready to 
plug in and use. All necessary 
temperature indicating and 
controlling devices are installed 
in the base. 


Write for Bulletin 954 for complete details. 


Heating Chamber Rating 
Type W. L Wotts Voltage*| Price 
HDT-05110-PT 2%" 2%" 6" 1600 15 $480.00 
HDT-05610-PT Sof 4y" 12” 6000 230 775.00 


*60 cycles A.C. only. 


@ LABORATORY FURNACES 


TRADE 


MULTIPLE UNIT 


MARK 


@ ELECTRIC EXCLUSIVE 


BOOK REVIEWS 


replied, “Certainly not. ..because life is 
learning. ...’’ Obviously this is poor 
meat upon which young and old students 
can build the philosophy they mus: 
have for the American culture to b 
successful and dominant. 

Therefore, the “Frontiers of Science” 
came as a refreshing and positive approac}: 
to the over-all problem. Herein the 
first two thirds is devoted to narratives 
of the scientific frontier in which eac} 
of the contributors is a specialist. How- 
ever, the last third is composed of a 
series of chapters on important ‘“‘social’’ 
questions, each again written by specialists 
mostly from the fields of science. The 
chapters on Value of Science and Science 
and Religion by Physicist Feyman are 
typical of deep thought to develop a 
personal philosophy in which scientific 
knowledge can play its proper role. 

Pauling, in writing of the Significance 
of Chemistry, outlines his idea of the 
place of this—and, by analogy, other 
scientific disciplines—in our education 
schemes from the kindergarten on. 
Further, he sets forth clearly his reasons so 
that other thoughtful people can build 
on his conclusions. It is inspirational 
to have these men partially outline their 
ideas of the kind of world they see. 

The title of the book is bound to be 
misleading since it makes no pretense to 
cover all the frontiers in science. It 
does, however, do a fine, yet simple, 
job of covering those frontiers in which a 
group of Caltech professors have an 
interest. Since they write from the 
inside of each subject, the individual 
chapters, with the one exception of 
Gaiston’s Chlorophyll, are each well worth 
reading. Generally, the presentations are 
easy to read and less technical than the 
Scientific American articles. 

It is to the great credit of these men 
as teachers, and of the Editor, Ed 
Hutchings, Jr., that the writing is so 
clear that the nonscientist can read and 
appreciate it. In fact, I had a hard 
time getting it away from my wife—an 
English major. It is to be recommended 
for high school and college libraries, and 
for assignments in reading by non- 
scientific as well as scientific departments. 

E. C. Hucues 
Standard Oil Company of Ohio 
Cleveland 


The Measurement of Colour 


W. D. Wright, Professor of Technical 
Optics, Imperial College of Science and 
Technology, South Kensington. The 
Macmillan Co., New York, 1958. 
ix + 263 pp. 83 figs. 15 X 22.5 cm. 
$10.75. 


The title of the book by Professor 
Wright gives very little hint as to ‘he 
wide range of topics covered. The prin- 
ciples, methods, and applications of ‘he 
trichromatic system of color measurem« tit 
is the main subject matter of the book. 
Such basic principles as the properties of 
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BENCH-TOP 
CHROMATOCAB 


for paper chromatography 


Replace your breakable jars with a permanent cabinet 
of like size and cost. 


Thermally insulated, all sides — superior to glass jars 
Vapor Seal — gasket & locks, no grease 


All-glass Solvent Assemblies — interchangeable in 12” 
square jars 


Solvent Refill Holes — polyethylene capped 


Easy portability — compact size, light weight 
Send for Catalog 305-J 


or see your 


Authorized RSCo Distributor 


RESEARCH SPECIALTIES CO. 


200 SOUTH GARRARD BLVD. RICHMOND, CALIF. 


For photographing automatically, under 
a microscope, any material that has a 
time change in structure. 


NEWEST 
Developments 
In 

TIME LAPSE 
PHOTOGRAPHY 
EQUIPMENT 


Still photographs-are made on motion picture film at 
relatively long time intervals then projected at standard 
speed. Changes that represent hours at a normal rate are 


then viewed in minutes, picturing clearly the effects of 
time, temperature and environment on the material. 
Ideal for showing plant growth, corrosion studies, tissue 
cultures, blood samples, bacteria, metals, minerals, 
waxes, and crystalline formations. 


All components for a complete time lapse unit can be 
mounted on stand assembly. This includes camera, 
microscope and incubator, illuminator, and timer. Dual 
drive control unit operates two cameras and associated 
equipment on two stand assemblies. 


Special brochure #EM-1 gives complete data and prices. 
Write now for your copy. 


Stand Assembly 


aloe SCIeNtiIFi C Division of A. s. Aloe Company 
5655 Kingsbury, St. Louis 12, Mo. 


FULLY STOCKED DIVISIONS COAST-TO-COAST 
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fecently ais-! Alberene Stone Table Tops Provide 
Mithorities were| Natural Surface for Space Research 


itive. According 
Ministry’s Press| Alberene Stone is the only per- 
r. Topencharov,|manently satisfactory surface 
to be out of the;/for the new metallurgical, 
i solid fuel and nuclear research 
| denied that the} programs. It is a natural sili- 
7 was trying to| cate stone. Its surface goes all 
temes of its au-| the way thru — and gives full 
ants from them] protection straight thru drilled 
1 description of| holes. It has no surface glaze 
itry," he said. to chip, crack or peel. Doesn't 
| life is not free| spall or warp. It requires no 
hortcomings” he) surface treatment. 

1 example, Alberene Stone has a low 


absorbency rate of 0.15%. Its 
chemically-resistant, all-sili- 
cate mineral components make 
it practically nonstaining. 
Slight stains can be removed 
by scouring or honing without 
harm to the surface. It re- 
quires no maintenance. 

For full information and 
technical assistance address: 
Alberene Stone Corporation, 
419 Fourth Avenue, New York 
16, N. Y., Dept. J. 


provides LOW ABSORBENCY protection 
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BOOK REVIEWS 


radiation in the visible spectrum and their 
reaction on the human optic system have 
been discussed very nicely. The ex- 
perimental basis of trichromatic color- 
imetry has been discussed very thorough! y 
and the C.I.E. system of measurement has 
been well defined. 

This book is highly useful for those who 
are interested in the qualitative and quan- 
titative measurement of visual color. It 
should be realized that this is not a book 
on absorptiometry which is very often 
referred to as colorimetry by the chemists, 


BuDDHADEV SEN 
Louisiana State University 
Baton Rouge 


Quantitative Chemical Analysis 


Leicester F. Hamilton, Professor of 
Analytical Chemistry, and Stephen G. 
Simpson, Associate Professor of Ana- 
lytical Chemistry, both of Massa- 
chusetts Institute of Technology. 
11th ed. The Macmillan Company, 
New York, 1958. xvi + 566 pp. 74 
figs. 16tables. 15 X21.5cem. $5.85. 


The eleventh edition of this well- 
known text is very similar to the tenth 
{reviewed in J. Cuem. Epuc., 30, 322 
(1953)] but some changes have been 
made. It is divided into the five main 
parts used in the tenth edition and the 
appendix contains the same _ general 
information. 

The authors have rearranged some of 
the material, expanded some of the 
discussions, and added a few new topics. 
A number of misprints that occurred in 
the previous edition have been corrected 
and certain definitions of terms (e.g., 
pH on page 103) have been clarified. 

Chapter 20, Analysis of Nonferrous 
Alloy, has been eliminated as such in the 
present edition and the theoretical section 
dealing with electrochemistry is now a unit 
of Part IV on instrumental methods of 
analysis, while the experimental pro- 
cedures in this chapter have been added to 
the chapter on Miscellaneous Determina- 
tions. Another example of rearrangement 
is the transfer of the discussion on ex- 


pression of concentrations of solutions . 


from the chapter on General Directions 
for Volumetric Work to the chapter on 
Review of Some Basic Principles. 

Typical illustrations of expansion of 
material include a lengthier discussion of 
buffer solutions and of organic pre°ipi- 
tants in analytical chemistry. The 
general outline (page 397) of the types 
of instrumental methods of analysis has 
been improved and expanded. The use 
of mercury (II) oxide to standardize 
hydrochloric acid solutions, some ‘iss 
of EDTA in analytical chemistry, «04 
coulometric methods of analysis are 
important additions to the eleventh 
edition. 
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High Torque 
Power 

for Every 
Stirring Need 


It 
Spark Free 
Induction 
. Motor 
y 24-Hr. Service 


for Pilot 
Plant 


Ideal for 
Organic Work 


2 SPEEDS...2 SHAFTS e 300 or 600 R.P.M. 


Many laboratories and pilot plants report they are 
using Waco Stirrers 24 hours a day, 7 days a week 
for months at a time. No other stirrer will give as 
much service per dollar of cost as this one. The famous 
Waco Stirrer is not a stock motor converted to a 
stirrer. The motor is specifically designed for heavy 
duty in laboratories. 


‘© 1/4” shafts turn in opposite 
i, at 300 and 600 R.P.M. at es- 
torque. Speed is controlled 
y putting the stirrer on either the 300 or 
600 R.P.M. shaft. These shaft speeds cover 
the majcrity of applications. 
Built-in cooling fan—allows continuous 


operation without over-heating or burning 
out. 


Induction-type motor—safe for use with 
inflammables. 


E 10235 with tubular brass mounting rod and tice 
cord but without chuck or stirring on each. . $25.2 


E 10235-1 Stirrer Chuck, for Waco Stirrer for 1/4” 


CONVENIENT PADDLE STIRRERS FIT 
ALL TYPES OF FLASKS AND STIRRERS 


E 10236 Stirring Rods, Hinged Blade Type, Stainless Steel, 

«” diameter, 12” long, the rods are easily inserted through 
he neck “ a flask y te rotating the blade so that it parallels 
the shaft. Once in the flask, the balanced weight aligns the 
blade horizontally. Longer ‘shafts available on tse: 


Small Medium Large 
20x50mm 20x75mm 20x100mm 


E 10236-A Above stirring rods in sets of three, 


LABORATORY SUPPLIES AND CHEMICALS 


45235 W. DIVISION ST., CHICAGO 51, ILLINOIS 


A checklist of CB translations of 1958 
Soviet chemical & biological journals... 


Chemistry, Pure and Applied 


JOURNAL OF ANALYTICAL CHEMISTRY (Zhurnal Analiticheskot 


JOURNAL OF GENERAL CHEmIstrY (Zhurnal Obshchei Khimii)... 


BULLETIN OF THE ACADEMY OF SciENCES, USSR, Division oF 
CHEMICAL ScrENCE (Jsvestiia Akademii Nauk SSSR, Otdelenie 
12 issues, $45.00* 


PHYSICAL CHEMISTRY SECTION, PROCEEDINGS OF THE ACADEMY 
oF Bcrence, USSR (Doklady).......... ar .6 issues, $160.00 


JouRNAL OF APPLIED CHEmistRY (Zhurnal Prikladnoi Khimii). . 


CHEMISTRY SECTIONS, PROCEEDINGS OF THE ACADEMY OF SCIENCES 
USSR (Doklady) 


6 issues, $25.00 
(All three sections may be purchased as a unit for........ $135.00) 


*Write for special low prices for libraries of non-profit 
academic institutions. 


Biology and Medicine 


BULLETIN OF EXPERIMENTAL BioLocy AND MepiciNnE (Biulleten 
Eksperimental’ noi Biologii i Meditsiny)........ 12 issues, $20.00 


Biocuemistry (Biokhimiia)................... 6 issues, $20.00 


PHARMACOLOGY AND ToxicoLocy (Farmakologiia i Toksikologiia) 
6 issues, $25.00 


CB translations are by bilingual scientists, and include all photo- 
graphic, diagrammatic and tabular material integral with the text. 
Each translated issue is mailed to subscribers upon publication. 
Please add $5.00 to each subscription when ordering from countries 
other than the U.S.A. and Canada. 


CONSULTANTS BUREAU, INC. 
227 W. 17th St., NEW YORK 11, N.Y. 
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FISHER SCIENTIFIC 
Chemical Manufacturing 


Division 


REAGENT 
CHEMICALS 


AMERICA’S MOST 
COMPREHENSIVE STOCKS— 
AT YOUR SERVICE 


| 


Fisher/Fair Lawn is the only major 
plant ever designed exclusively for 
developing, manufacturing, analyzing 
and packaging laboratory chemicals. 
Only by building such a plant could 
Fisher assure high purity in over 
7,300 chemicals offered to labora- 
tories. So, next time—look to Fisher 
for your laboratory chemicals. Com- 
prehensive stocks are maintained in 
seven key areas to serve you. 


yours for asking 

CHEMICAL INDEX 120-C 

370 pages listing 7,344 chemi- 
cals for laboratory use. 
Write: 

109 FISHER BUILDING, PITTSBURGH 19, PA. 


FISHER 
SCIENTIFIC 


IN THE U.S.A. C St. Louis IN CANADA 

Boston Washington Egmonton 

Buffalo New York 

Charleston, W.Va. Philadelphia IN MEXICO Montreal 

Chicago Pittsburgh Mexico City Toronto 


America's Largest Manufacturer-Distributor of 
laboratory Applicnces & Reagent Chemicals 
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BOOK REVIEWS 


The “constant-load’’ balance is dis- 
cussed only briefly; its importance in 
industry merits a more extensive treat- 
ment. More illustrative problems on 
buffer systems are in order and the 
calibration of glassware could be treated 
more thoroughly without adding much 
length to the book. It is the opinion of 
the reviewer that one of the many valuable 
contributions that elementary quantita- 
tive analysis can bring to the training of 
under-graduate chemists is a thorough 
understanding of buffer systems and their 
role in analytical chemistry. This text 
is not as strong as it might be in this 
area. 

All of the rearrangements and additions 
of material and the few expansions of 
discussions have improved the value of 
the book as a text for elementary quantita- 
tive analysis. Some chapters have new 
sets of problems while most chapters 
retain problems from the previous edition. 
Problems have been added to cover the 
new material. 

Those teachers who found the tenth 
edition to their liking will find this new 
edition equally attractive. 


GLENN H. Brown 
University of Cincinnati 
Cincinnati, Ohio 


Basic Principles of Experimental 
Chemistry 


J. Rae Schwenck and Raymond M. 
Martin, Department of Chemistry, 
Sacramento Junior College. Prentice- 
Hall, Inc., Englewood Cliffs, N. 
J., 1958. vi + 377 pp. 48 figs. 
21.5 X 28cm. $3.95. 


This laboratory manual is designed to 
accompany the text, ‘Basic Principles of 
Chemistry” ; it follows the same sequence as 
the text. However, it can be used with 
other college texts. Since most of the 
experiments are independent units, the 
order of performing them may be varied. 
Nearly every assignment is well illustrated 
with excellent drawings and a clear pro- 
cedure is given. References to textbook 
material are given. 

The manual is divided into nine parts. 
Part I, Introductory Assignments, in- 
troduces the student to most of the basic 
procedures and concepts deemed funda- 
mental to a beginning course in college 
chemistry. Part II presents quantitative 
experiments (an analysis of an alloy and 
determinations of formulas) and experi- 
ments involving the properties of several 
of the elements. Part III includes further 
quantitative experiments involving the 
gas laws. Part IV deals with the liquid 
phase, solutions, and colloids. In Part 
V chemical equilibria is treated as a 
separate unit. Oxidation-reduction reac- 
tions, including electrochemistry, are 
studied in Part VI. In Part VII a short 
introduction to qualitative analysis is 
given; just enough to arouse curiosity 
among the students and encourage them 
to develop their own procedures. Radio- 
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EDIE FILTER 


POPULAR CLARIFIER OF MANY PROBLEMS 


WHAT'S YOUR 1959 JUNIOR 
SCIENCE FAIR PROJECT, 
EDIE 
CHEMICAL ANALYSIS 
OF STAINLESS 


NOT IF YOU USE 
EATON -DIKEMAN 
FILTER PAPERS. 


HOW COME YOU ALWAYS USE \ 
EATON-DIKEMAN PAPERS ?_/ 


BECAUSE “ 
THEY RE MADE UNDER 
RIDGID QUALITY-CONTROL 
P= METHODS AND ARE 
ABSOLUTELY FREE 
FROM MINERALS. 


ARE BEST FOR 
CHROMATOGRAPHY, TOO! 


“First with filter paper exclusively" 
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\ WEAR E-D FILTER PAPERS 
a 
For more information, and FREE samples of Filter Papers, wi ] 


New 


HIGH TORQUE * VARIABLE SPEED 


Features: 
. Fits narrow space. Head-on silhouette, 244” wide. 


2. Sealed gear head; no lubricant loss. 

3. 3-wire cord is standard. 

4. Hinged support rod for better positioning. 
5. 


Two chucks on Hollow Spindle grip rod firmly. 


The Eberbach Power-Stir now positioned by a large wing nut. 
offers the above features without Rheostat housing carries toggle 
sacrificing low price, high torque switch. Running current, full 
load is .8 ampere. 

ai; eatures of this popular labora- sth. 
tory stirrer. Designed for inter- 
mittent heavy duty, a rheostat ¢32 so each. In lots of 12—$29.25 


controls speed from 100 to 1000 each 

r.p.m. The 1/10 h.p. motor de- i 
ey ac velops 16 inch-pounds torque No. 77-837 Stainless Steel Agi- 
CORPORATION through quiet 20-1 worm gear tators, '/,” rod with 2” diameter 


drive. Power-Stir is hinged on a blade. Specify length of rod. 
P.O, Box 63 Ann Arbor, Michigan 1/,” X 11” nickel-plated rod and 18’—$2.50; 24’—$2.75. 


CATHETOMETER | 


31-950 


This fine quality cathetometer 
offers new economy combined 
with high precision. It is a 
sturdy instrument, sufficiently 
strong for constant duty and 
yet of research accuracy, at 
a price which makes it at- 
tractive in all fields of use. 


* Vernier reads to 0.01 mm 


Manufactured in England by 
GRIFFIN & GEORGE (SALES) LIMITED 
Ealing Road, Alperton, Wembley, Middlesex, England 
Marketed in the United States by 
THE EALING CORPORATION 
33 University Road, Cambridge 38, Massachusetts 


* Range 100 cm 


* Precision scale engine 
divided to 0.5 mm 


* Level sensitive to 10 seconds 
* For vertical or horizontal use 
* Telescope with rack and 
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Here’s how you can MEASURE 


OPTICAL PATH DIFFERENCE 
with the AO-Baker 


Interference Microscope 


1, First, as shown in the photomicro- 

gtaph* above, the microscope ana- 
lyzer was rotated until the background 
was brought to extinction. Readings 
were taken directly from the analyzer 
scale. Averaged settings resulted in read- 
ing of 70.4°. 


2. Next, the analyzer was rotated until 

the nucleus of the cell was brought 
to extinction. Averaged settings resulted 
in reading of 138.2°. 


3. The Optical Path Difference, in degrees, is twice the difference between the two readings: 


OPD = 2 (138.2°-70.4*) = 135.6%; or OPD = (22) 546. .206 Microns. 
Optical path difference measurements 
can be made to an optimum accuracy 
of 1/300 wavelength. This unique 
ability to measure optical path thick- 
nesses is in itself of great importance. 
But even more important, these meas- 
urements can be converted into a vari- 
ety of quantitative information of great 
potential value. Water and protein con- 
tent of a cell, for example, may be meas- 
ured, Materials such as glass, plastics, 
emulsions, textiles can be examined. 


While the AO-Baker Interference Microscope is primarily a quantitative 
instrument, it also offers unique advantages for qualitative observations 
through variable intensity contrast and dramatically effective variable 
color contrast. 

*Photomicrographs taken by Mr. Lynn C. Wall, Medical Division, Eastman Kodak Co. Data: Epithelial Cell. 


AO-Baker Interference Microscope, 40X Shearing objective, 10X eyepieces. Corning filter CS4-120 with AO 
Model 630 Pulsarc Illuminator to transmit monochromatic light at .546 microns. 


WRITE FOR COMPLETE INFORMATION 
Please Send r NEW COLOR BROCHURE 
American Optical RAKED INTERPERENCE 
mpany ADDRESS 


WENT DIVISION, BUFFALO 15, NEW YoRK cITy 


ZONE___STATE____ 


activity, devices, and techniques are 
considered in a single assignment in Pat 
VIII. 

The final section on organic chemistry 
consists of three assignments. One is of a 
qualitative nature; another gives sone 
representative preparations, and the thiid 
introduces some biological applications vf 
organic chemistry. 

In all assignments there are write-in 
spaces; the pages are punched and per- 
forated so that the reports may be remove d 
from the manual. 


Cari WEATHERBEE 
Millikin University 
Decatur, Illinois 


Modern Electroanalytical Methods 


Edited by G. Charlot. Elsevier Pub- 
lishing Co., London, and D. Van Nos- 
trand Co., Inc., Princeton, N. J., 1958. 
x + 186 pp. 17 X 24.5em. $4.95. 


‘A quick glance at the jacket and cover 
of this new publication suggests that it 
may be comparable to Delahay’s recent 
monograph. Not until the title page is 
it revealed to be the Proceedings of the 
I.U.P.A.C. Symposium on Electrochem- 
ical Methods of Analysis. An identical 
compilation in less elegant cover can, of 
course, be found as issue Nos. 1 and 2 of 
Anal. Chim. Acta (1958). 

As a unit, the papers are of extreme in- 
terest to specialists in modern electroan- 
alytical techniques. In some cases, e.g., 
the excellent report on fused-salt chrono- 
potentiometry by Laitinen and Gaur, 
some degree of background introduction is 
included with the experimental work. In 
others, only token reports are given since 
the work was published previously else- 
where. The inclusion of discussions at the 
end of each paper is stimulating. 

In short, this edition would appear to be 
of value only to those who neither sub- 
scribe to Analytica Chimica Acta nor 
believe in reprint request cards. 


N. ADAMs 
University of Kansas 
Lawrence, Kansas 


Properties and Numerical Relation- 
ships of the Common Elements and 
Compounds 


J. E. Belcher and J. C. Colbert, Univer- 
sity of Oklahoma. Alternate 5th ed. 
Appleton-Century-Crofts, Inc., ‘ew 
York, 1958. x + 366 pp. 21.5 % 28 
cm. $3.25. 


Experiments and Problems for 
College Chemistry 


J. E. Belcher and J.C. Colbert, Univer- 
sity of Oklahoma. Alternate 5th ©. 
Appleton-Century-Crofts, Inc., New 
York. 1958. x+214pp. 21.5 x 
em. $2.75. 


The alternate fifth edition of the-: 
manuals is identical to the fifth editio. 
with the exception of the problems 
SEE THIs JOURNAL, 32, 221 (1955) 


W. G. Kasse: 


Indiana State Teachers College 
Terre Haute, Indian: 
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Burgess 


Publishing 
Company 


426 So. 6th Street—Minneapolis, Minnesota 


and metabolism of proteins, carbohydrates and lipids. 
Copyright 1958; 189 pages $4.00 


NORDMANN-KULJIAN 
Experiments in General Chemistry 


Chemistry for science and engineering majors prepar- 
ing for qualitative analysis. Principles are emphasized. 
Copyright 1958; 176 pages. $3.50 


HANNEMAN 


Daily Assignment Problems 
in Freshman Chemistry 


Supplemental assignment problems for a first year 
chemistry course. 
Copyright 1957; 105 pages. $1.50 


Examination copies are available on 30-day approval. 


This Mouth 


The authors of the book called “a magnifi- 
cent example of how good a textbook can be” 
(An Introduction to the Principles of Chem- 
istry) now present a briefer, more elemen- 
tary text: 


ESSENTIALS 
OF CHEMISTRY 


Professors R. P. Graham and L. H. Cragg of 
McMaster University again perform a service to 
chemical education in another superb text. 
Their new text, with its 1270 exercises and prob- 
lems, 217 excellent illustrations and diagrams, 
and up-to-date materials on nuclear and indus- 
trial chemistry, provides material for the first 
college course in chemistry that students will 
find refreshingly clear and interesting to read as 
well as scientifically sound and up-to-date. 


Ready for your inspection January 15th. For copies write to 


Rinehan 


& COMPANY, INC. 


232 Madison New York 16 


Presents the.......° 


PRECISION 
MODEL 75 
VACUUM PUMP 


“A fresh approach to vacuum pump design’ 


QUIET 
COMPACT 
LIGHT WEIGHT 


FOR 
LABORATORY OR 
INDUSTRIAL 
USE 


# Free air capacity of 75 liters per minute 
# Ultimate vacuum of 0.1 micron or better 
4 New two-stage mechanical internal vane-type pump 
# Designed with particular attention to reduction of oil leakage 
# Free passage of air through oversized ports 
# Large cored pocket in the intake to trap foreign particles, 


and prevent oil backup Catalog No. 76590 $265.00 


Automatic 
DISTILLATION 
APPARATUS 


A PRECISION instru- 
ment that automatically 
distills any product in 
the 80° to 720°F. boil- 
ing range . . . and re- 
cords the results! Com- 
plies with ASTM D-86 
procedure. 


YOU press the button ... 
THE AUTOMATIC DISTILLATION APPARATUS 
Starts the test run... . the Its... readies the 
apparatus for the next test run . . . shuts off! 
The Automatic Distillation Apparatus surp any | 


operation and during the approximate 40 ‘minute testing time, 
requires only 5 minutes of the technician's attenti 
him free time to perform other important tasks 


Catalog No. 70750 


Write for further Information. 


New lew York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13 
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FREE ! 
SCIENCE 

TEACHING 
AIDS 


From 

CENCO, for 
secondary teachers... pamphlets listing apparatus and 
supplies needed for demonstrations and experiments in 
science courses. 


@ Pamphlet GS6 General Science 
@ Pamphlet B8R2 Biology 
@ Pamphlet HSC-7 Chemistry 
@ Pamphlet P-12 (54 pgs.) Physics 
@ Pamphlet DMW Physics Workbook Experiments 
@ Pamphlet DMB Demonstration of Physical Laws 


Write today listing pamphlets desired. 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718<E Irving Park Road « Chicago 13, Illinois 
Branches and Warehouses — 


Acenaphthy’ Acid 
Aconitic Ley Acridine loride; Adenosine Diphosphate; 


Argininamide; 

ine, Catalase cryst.; Cerotic Acid; 
Ceryl Alcoholy a-Chloralose; p-Chloralose lorosnil phos- 


phonic Acid; Esters; Circule- 


lai 

inic Erucic A 
gl-Ethionine, Ethyl Ac Ethyh hyipyeidinium 
hosp itoxin; Glucoascorbic A\ Acid; Gluco- 

Glycylleucine; Glycyltry Hex 
kinase; Hyaluronic Aci 
Acid 12-Hydroxystearic acid; lodoacetamide; 
Acid; Isoascorbie Acid; Isocitric Acid; Isocytosine; 
Kynurenic Acid; ‘obionic Leucyltyrosine; 
sty Acid; Lithium Amide Acid; Menthol Glucuron- 
8-Mercaptopropionic Sulfate; Mesocystine; 
Methyl-bis-Chloroethylamine; B-Methylerotonic Acid; 3-Methyl- 
cytosine; Methylnonylketone; 6-Naphthaleneacetic Acid; N-Naph- 
Ni ydroguaiaretic Acid; Osmic Acid; Para- 
banic Acid; Penicillinese, Phenolohthalein Glucuronide; 
Phenylpyruvic Acid; Phosphopyruvic Acid; Phthiocol; Pregnenolone; 
Acid; Sodium Amide; Sodium Sphin- 
gosine; Stilbamidine Tantelon Chloride; o-Ter- 
T inase; eryst., Uridine; Uro- 

2. 


Ask us for others! 


DELTA CHEMICAL WORKS 


(23 West 60th St. New York 23,N. fs 
Telephone Plaza 7-6317 


A52 / Journal of Chemical Education 


Photometers 


No. 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


KLETT SCIENTIFIC PRODUCTS-———— 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. ° 
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19s. 


Prepared from the JOURNAL OF CHEMICAL EDUCATION .1924-1956) 


GROUP VI. 
THE SULFUR FAMILY 


A. SULFUR, SELENIUM, TELLURIUM 


19-1s 


19-2s 


Reactions of selenium. (a) Grind 10 g. Se with 7 g. Fe 
dust; heat: FeSe forms, similarly with Cu + Se, and 
Pb + Se. (6) Burn Se; dissolve in water: forms SeOs, 
then H.SeO;. (c) React H.SeO; with Cl.-aq. or KMn0Q,: 
H.SeO, forms. (d) Treat FeSe with HCl; precipitate Cd 
Co, Ni, As, Sb selenides, but scrub out excess H.Se by 
burning it or forcing it through water. (e) Burn H.Se to 
form SeO.. (f) Bubble H.S through H.SeO;: yellow 
SeS. forms. (g) Bubble SO, through H2SeO;: red allo- 
tropic Se forms, soluble in CS.; black Se is insoluble in 
CS:. (h) Heat red Se: changes to yellow Se. (i) Dis- 
solve 0.1 g. SeO: in 50 ml. H.O; heat; add 10 ml. 1% 
gelatin + dropwise 60 ml. of 0.05% hydrazine hydrate- 
aq.; hold just below boiling 15 minutes: peach-pink 
colloid forms. (Stone, C. H., 23, 349 (1946).) 

Heat 1 g. Se + 25 ml. olive oil to B.P., set aside a day: 
forms fatty crystalline ivory-white solid. Wor, M. G., 
28, 499 (1951) believes it is the catalytic effect of Se; but 
Farrrax, J. P., 28, 660 (1951) believes that heat and/or 
selenium catalysis changes liquid cis oleic triglyceride into 
the solid trans form; or that the Se combines at the 
double bond, or cross-linked, to give polymer structure. 


B. ELEMENTARY SULFUR 


19-38 


19-4s 


19-5s 


19-6s 


19-7s 


19-8s 


S-model. Holes are drilled part way into 12 Plexiglas 
plates; these are superimposed, and illuminated: viewed 
from the other side they give an illusion of spheres 
suspended in space, showing the arrangements of atoms 
of sulfur in a unit cell. See article for 12 templates. 
(Brown, W., 18, 182 (1941).) 

Model of Frasch process. The commercial process oper- 
ates at too high pressures to permit safe operation of an 
all-glass model; instead paraffin dyed yellow to simulate 
sulfur, is melted by a stream of steam “underground,”’ 
and pumped to the surface, using an all-glass 3-concentric 
tube arrangement for steam, air, and “sulfur.’’ (LEBo- 
wiz, S. H., 8, 1630 (1931). See also Weaver, E. C., 10, 
309 (1933), and Dennis, C. S., 7, 1385 (1930).) 

M.P. of Allotropes. Hang tubes containing monoclinic S 
(m.p. 118.9°C.) and rhombic S (m.p. 112.8°C.) in the 
vapor of boiling n-butyl alcohol (b.p. 117.7°C.: only the 
rhombic § melts. (Butter, 8. B., 31, 187 (1954).) See 
Scuakrrer, H. F., and Patmer, G. D., 17, 473 (1940).) 
Heats of transition. Measure the (endothermic) heat of 
solution of 10 g. rhombic and of monoclinic S in 350 ml. 
CS, covered by 50 ml. H,O ina calorimeter: depressions 
of 1.4 and 1.3° are obtained, the difference (0.1°C.) repre- 
senting the heat of transition from rhombic to monoclinic 
8S. (Surron, P. P., 19, 459 (1942).) 

Plastic sulfur. (a) Heat S + phosphorus sulfide above 
200°C., cool rapidly to 100°C.: stable plastic S forms. 
(Scuazrrer, H. F., and Patmer, G. D., 17, 473 (1940).) 

(6) Boil S in test-tube; plunge tube into cold water: 
tube cracks. Pull tube apart: rubber-like S. (Epstein, 
M., 20, 360 (1943).) 

(c) Boil 8 in test tube until the vapor is yellow; pour 
on water: an 0.2 mm. layer of plastic S forms, different 
from gamma S. Under the microscope appears as tiny 
rhombic or monoclinic crystals surrounded by airpockets. 
(Ferrera, R. C., 25, 54 (1948).) 

Rhombic sulfur. Dissolve as much powdered roll sulfur 


as possible in 26 ml. CS., filter into a Petri dish; cover. 


with several layers of filter paper held down with a book: 


19-9s 


in a week !/,” 
(1932).) 
Vulcanization with S. Calender (mix) crude rubber with 
litharge + 8; force into a plaster-of-Paris mold; finally 
vulcanize for 35 minutes at 160°C. See article for di- 
agrams and details. (Wiis, H. R., 10, 278 (1933).) 


crystals form. (Strong, C. H., 9, 941 


19-10s Monoclinic sulfur. Heat 20 g. ground roll S + 25 ml. 


olive oil, stirring constantly on an olive-oil bath til 130°C. 
is reached. Pour the solution into a test tube, stopper, 
and lower into a thermos bottle containing the hot olive- 
oil: cover with cotton; allow to stand 1 day: crystals 
up to 1” form, which change to tiny rhombic crystals in 
a few days, still retaining the monoclinic pseudomorph. 
(Wotr, M. G., 28, 427 (1951).) 


C. SULFIDES 
19-1ls DANGER OF HYDROGEN SULFIDE. Dulls senses so 


do not know dangerous concentrations. No demonstra- 


tion. (Fawcett, H. H., 25, 511 (1948).) 


Hydrogen Sulfide Generators. Note: no details will be given of 


19-12s 


19-138 


19-14s 


the many H.S generators described in the literature since 
any will suffice for demonstration — 

Large H.S generators. SNELL, D., 7, 1901 (1930), 
reviews types of generators and ie Bake an auto- 
matic stoneware generator using coarse stick FeS with 
10% H:SO, by volume at 20°C. Kipp types are described, 
using siphon-tubes for forcing acid off the FeS when not 
in use. See Barser, H. H., 4, 1546 (1927); DunBar, 
R. E., 5, 1185 (1928); Jackson, V. T., 5, 1515 (1928); 
CHANDLER, E. E., 16, 34 (1929); Evans, G. M., 6, 1147 
(1929); Sneuu, F. D., loc. cit.; Mac Rag, J. H. H., and 
Ricuarps, T. T., 13, 145 (1936); Bennett, C. W., 13 
377 (1938); Brooks, R. J., 16, 27 (1939); Prezroso, 
A. H., 17, 399 (1940); and HermerzHerm, C. J., 20, 136 
(1943). 

Small generators. These are for individual use and are 
of two types: (a) those using the Kipp generator prin- 
ciple, where back-pressure forces the acid away from the 
FeS when the generator is not in use and (6) those where 
the acid and FeS are manually separated, i.e., by raising 
FeS on a rod, or tipping the acid out of the way or lower- 
ing it or pouring it off, or adding the acid dropwise only 
as needed 

Type (a) generators are described by O_prRoyp, C. A., 
2, 715 (1925); Westwater, W., 4, 1434 (1927); Barrus, 
D. C., 5, 1428 (1928); Lane, F., 7, 2583 (1930); FrEeNcH, 
8. J., 8, 1367 (1931); FLosporr, E. W., 8, 2431 (1931); 
Wa D. I., 10, 435 (1933); W., 11, 61 
(1934); Sussman, S., 11, 375 (1934); Giascow, E., 13, 
382 (1936); Fring, I., 13, 588 (1936); and Barnes, M. D., 
22, 322 (1945). 

Type (b) generators are described by ALLARDYCE, 
W. J., 5, 49 (1928); Kraus, E. J., 6, 385 (1929); Crosby, 
O. A., 7, 188 (1930); Manuet, W. A., 7, 2608 (1930); 
Yanowskl, L. K., 8, 164 (1931); Gappis, S., 21, 101 
(1944); and Baker, L. C. W., and Stourrer, J. E., 31 
593 (1954). 

H.S generator hints. (a) Gas consumption is restricted 
by inserting a capillary in the line. (HERRMANN, G. A., 
2, 1083 (1925); ANon, 5, 585 (1928).) (6) Provide wash- 
bottle to show rate of flow. (Quam, G. N., 6, 1161 
(1929).) (c) Flush out bottle with water after use to 
minimize loss by oxidation. (GENELIN, 8.,7, 1192 (1930).) 
(d) Inset plugs of steel wool, Cu-gauze, alkali-impregnate d 
asbestos, etc., to prevent gas back-fires; a screen of 80- 
mesh Monel metal gauze was thought most effective. 
(Lesowrrz, 8. H., 11, 311 (1934).) (e) Catch the excess 
HS in dil. HCl, or lead tube out the window, or use a 
closed system. (Bacue, W. A., 7, 189 (1930); Witson, 
N. F., and Carueton, R. K., 7, 2172 (1930); Lrn, L., 15, 
545 (1938); Becure., W., 18, 438 (1941); and Garcia, 
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S. B., 31, 73 (1954).) (f) A self-closing hood. (CaLpER- 
woop, H. N., 16, 391 (1939).) 

19-15s H.S generator from S + Hydrocarbons. H.S is obtained 
by heating solid mixtures of S + paraffin + asbestos 
(Henwoop, A., e¢ al., 2, 505 (1925); Henwoop, A., 5, 
1495 (1928) in rebuttle to Mason, C. F., 5, 876 (1928); 
Gorpon, H. B., 28, 583 (1951).) Or,S + rosin. (Jacx- 
son, V. T., and Suurer, F. C., 15, 179 (1938).) 

19-16s H.S from thioacetamide. How to eliminate disadvantages 
encountered with this method. (LeurMaN, L., and 
ScHnewer, P., 32, 474 (1955). 


Reactions involving sulfides 


19-17s Combustions in S. (a) Loose wads of copper wool and 
steel wool in the upper portion of each of two tubes con- 
taining 1 g. KCIO; + 1g. MnO:. (b) Ditto, in two tubes 
containing 2 g. S flowers. Heat all tubes, starting at the 
bottom, and finishing with the metal wool: steel wool 
burns with a flash in O2.; copper wool burns with a flash 
inS. (Frencu, 8. J., 13, 477 (1936).) 

19-18s Reactions of H2S. (a) Collect H.S in a tube over water, 
shake tube with lip against palm of hand: the gas dis- 
solves, creates vacuum, tube sticks to palm. (b) Burn 
HS pure, and with 7 parts air: former burns slowly form- 
ing S, latter gives SO. and flame shoots down tube. 
(Wotr, M. G., 31, 387 (1954).) 

19-19s Tarnishing silver. Wrap rubber bands around silver 
spoons: tarnish. (AtyEA: from sulfide in vulcanized 
rubber.) (Mruuer, J. 8., 29, 472 (1952).) Tarnishing 
occurs by H.S being oxidized to S, which then reacts with 
the silver. (Wurre, C. E., 17, 542 (1940).) 

19-20s Permanent hair-wave. Cover pinch of hair in 3 test tubes 
with (a) distilled water, (b) hair lotion, (c) ditto. After 
15 min. wash hair in (b) and (c) with water until lotion 
odor is gone. To (a) and (b) add 5 ml. H,O + 2 g. solid 
NH,NO;; shake until dissolved; add 5 drops 2% sodium 
nitroprusside + 2 ml. conc. NH,OH: turns purple if 
sulfhydryl groups present. If self-neutralizing lotion was 
used, let (c) stand 24 hours, then test for sulfhydryl; if 
lotion with neutralizer is used, cover (c) with neutralizer 
for 15 minutes, then apply test. To wave hair, wind 
straight hair on stirring rod, holding ends with rubber 
bands; apply lotion, rinse, add neutralizer: hair now 
wavy. (Rosrnson, R. A. D., and Danret, L. J., 33, 583 
(1956).) 


D. SULFUR DIOXIDE 
E. SULFUR TRIOXIDE 


F. OXY-ACIDS OF SULFUR AND THEIR SALTS 


19-21s Lead chamber process. (a) See Dem. 19-18 which is 
simplest. 

(6) Run HNO; and SO, into two necks of a 3-neck 
Woulff bottle: chamber crystals form. Now run water 
in through third neck: crystals dissolve to form H2SQx,. 
(Dennis, S. C., 18, 47 (1941).) Similar operations are 
described by Brtuincer, R. D., and Ross, A., 7, 1138 
(1930); and Smrru, H. A., 14, 479 (1937). 

(c) Model of plant. Sulfur burners: pass air over 
heated 8; generates SO.. Glover tower: lead SO, into 
bottom of gas-washing cylinder filled with broken porce- 
lain into which HNO; drops from dropping funnel: N- 
oxides form. Lead chamber: mix SO, + N-oxides + 
steam from flask of boiling water in two Woulff bottles: 
chamber crystals and SO; form. Gay-Lussac tower: pass 
SO, and dil. H,SO, into a gas-washing cylinder filled with 
broken porcelain: conc. H.SO, forms. A water aspirator 
keeps the plant running continuously. (OELKE, W. C., 7, 
1668 (1930); see also Brown, R. C., 11, 482 (1934) from 
Sch. Sci. Rev. 15, 348 (1934).) 

19-22s Contact process. See articles for diagrams showing de- 
tails. (Dennis, 8. C., 6, 1781 (1929); Watratn, O. J., 
8, 2238 (1931).) 

19-23s Ionization of conc. H.SO,. (a) Mix 25 ml. conc. H:SO, 
+ a few drops of methyl] orange indicator solution + 10 
ml. water: solution is red, although it would turn orange 
if more water were added. Divide into four portions: 
(1) leave as blank. (2) Add 3-5 g. NasCO;: turns red 


from H.O formed in the reaction. (3) Add (CARE) a 
stick of KOH: violent reaction, turns red from excess 
OH~-. (4) Add fused NaOAc: no reaction until heated, 
then turns slowly red from HOAc evolved. Compare 
with a few drops of methyl orange indicator added to 
glacial HOAc: turns red from Ht. 

(b) (1) Add dimethyl-amino-azo-benzene indicator to 
1N NaOH: turns yellow, pH 3. (2) Add indicator to 
1N HCl: turns red, pH 4. (3) Add indicator to conc. 
H.SO,: turns yellow, indicating pH 4. Show indicator 
has not been destroyed by the conc. acid by adding 
(CARE) NaOH in excess: indicator turns red, then yel- 
low. (4) Treat methyl orange or methyl red similarly 
(not Congo red). (Heryrorn, F. F., 3, 1321 (1926).) 


20s. THE HALOGENS 


A. PREPARATION OF THE HALOGENS 


20-1s From oxy-halogens. Solutions required: 15 g. NaOCl/ 
liter; 10 g. NaBr/liter; 3.35 g. KBrO;/liter; 15 g. 
KI /liter; 4.3 g. KIO;/liter. In three 250 ml. separatory 
funnels place 30 ml. CCl, + (a) 30 ml. NaOCl-aq. + 80 
ml. HO, (b) 25 ml. KBrO; + 100 ml. KBr + 25 mi. 
H.0, (c) 8 drops KIO;-aq. + 25 drops KI-aq. + 145 ml. 
H.O. Run 25 ml. 2M HClinto each: free halogens form. 
Shake: halogens color CCl, differently. (Furst, A., 
24, 445 (1947).) 

20-2s Br from bittern. Pass steam + Cl, into the bottom of a 
tower filled with broken glass, and a counter-current of 
hot bittern (mother liquor of the salt industry ctg. 
NaBrO; + NaBr): Bre is released. Run into a water- 
condenser; remove Cl, by shaking with FeBr.; redistill. 
(Sanrorb, W. B., 11, 377 (1934).) 

20-3s Industrial iodine. Mix 2 ml. 0.25M NalIO; + 10 ml. 0.5 
M NaSO; + 3 ml. 2N H.SO,: I: collects. Decant off 
the supernatant liquid. (Wurrs, C. E., 12, 169 (1935).) 


B. CHLORINE 


Preparation of Chlorine 

20-4s By electrolysis. Electrolyze NaCl-aq. between Cu elec- 
trodes using 12 volts d.c.; collect Cl. over salt water. 
(ANDERSON, C. W., 2, 715 (1925) from Experimenter, 4, 
611 (1925).) 

20-5s From HCl + KMnQ;. Dem. 20-4. Do not use conc. 
H.SO, as drying agent with this, since it might suck into 
the KMnQ, and explode. (Gararp, I. D., 6, 377 (1929).) 

20-6s Cl-aq. from KCIO;. Add dil. HCl to KCIO;: the KC! 
which forms is not an objectionable contaminant for 
many demonstrations. (MarsHALL, E. M., 7, 1131 
(1930).) Atyga: DANGER, DO NOT USE CONC. 
HCl. 

20-7s Bleaching powder. Stir 25 ml. conc. HCl + five 10-ml. 
portions of bleaching powder suspension (15 g. CaOCl + 
50 ml. H,O): Cl, evolves. (Krauskoprr, F. C., 12, 293 
(1935).) 

20-8s Collecting Cl, Can be collected over water, not necessary 
to use displacement of air. (WoxF, M. G., 31, 48 (1954). 
ALYEA: salt-aq. is sometimes used (Dem. 20-4s) since 
Cl, is less soluble in it; but this is an unnecessary com- 
plication, since plain water is quickly saturated with C).. 


Reactions of Chlorine 

20-9s Various tests. Pass Cl., prepared from KMnQ, + HC. 
through a train of bottles containing (a) CaCl, for drying, 
(b) dry colored-cloth, (c) wet colored-cloth, (d) varios 
reagents (Sb powder, warm steel wool, Cu foil, turpenti!” 
on filter paper) (e) lime to absorb excess. Hang t!i° 
bottles from a long steel rod, so they can be pulled aw: 
quickly, stoppered, and replaced: this gives a minimum 
of Cl, in the classroom. (Strong, C. H., 5, 1292 (1928 .) 
Atyea: Following Gararp’s suggestion (Dem. 20-°- 
put CaCl, in bottle (a) instead of the conc. H:SO, s\¢- 
gested by STone. 


(Topic 20s will be continued in the February issue) 
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CENCO. 
VARIABLE SPEED © 


STIRRER 


Aliows powerful constant 

stirring at selected speeds 
. better action at any 

viscosity because torque 

increases when speed decreases. Jacobs- 

type chuck grips up to 3%” come rod. Hollow 
t permits fast easy vertical 

adjustment. Mounting permits 

multi-angle stirring. Sound 

design . . . safe, trouble- 

free performance. 


CENCO CENTRAL SCIENTIFIC CO. 
1718-E Irving Park Road « Chicago 13, Illinois 
and W. — Mountainside, 


Birmingham © Santa Clara @ Los Angeles 


Research Grade PURE WATER ON TAP ve 
DEMINERALIZED WATER AT FAUCET FLOW DELIVERY 


99.9999% Pure Water 
For Class Use 


The D-Ion Master Cabinet Model de- 
mineralizer offers a practical solution to 
the problem of supplying chemistry 
with ion-free water in adequate 
quanti Eliminates need for water 
stills— arge savings in time and equip- 
ment. No storage tanks are required as 
water is available instantly at flow rates 
up to 100 gals. per hour. This unit 
houses a purifying cell of mixed bed ion 
exchange resins. When built-in purity 
light shows resin is exhausted, cell is re- 
turned to factory 
for regeneration. 
Standby cell is 
placed into service 
in 30 secs. . . $210.00 up. 


DEMINERALIZED WATER 
From Trickles to Torrents 


TABLE MCODEL—An exceptionally conven- 
ient laboratory demineralizer, featuring flow 
rates up to 60 gals. per hour. Continuous 
flow, instant connection to laboratory faucet. 
Has direct reading purity meter and choice of 
two kinds of resin refills to supply deminera- 
lized water for any need......... $59.50 


Write for descriptive literature — 
her models also available 


PRODUCTS 6817 Stony Island Ave. 
INC. Chicago 49, Hi. 


D-lon Master 
Cat. No. 8120 


ater Master 
D-1 50 


ION EXCHANGE 


PIONEER 


Labware For Finest Quality _ 


NEW! SAFETY 


REAGENT 


DISPENSER 


%* The Safe Way to Handle Acid 
% Unbreakable, All-Polyethylene 
%* Instant, One-Hand Control 

%*% Easy to Clean 

% Compact, Space-Saver Design 
%* Fits Standard 5-Pint Bottle 

This amazingly simple new Pioneer Reagent 
Dispenser solves just about every problem 
common to laboratory handling of reagents. 
The simplified, one-hand operation provides 
positive-control. .... stops flow when you 
want it to. Contaminant-free delivery at 


the rate of approximately 1000 ML/ 
minute. 


PRICE 
Each 3.75, Doz. @ 3.50, Case (36) @ 3.25 


Through leading supply houses 
Send for catalog of complete line. 
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TRADE-MARK 


LABORATORY REAGENTS 
AVAILABLE HERE! 
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mat 
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Inorganic Salts 
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your specifications. Economical. 
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« ZEREWITINOFF” Reagent (1.0 N soln. 
MegMgl in purified amyl ether) For 
determination of active hydrogen. 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


Write to our sa ‘E’’—your letter- 
head please. Samples of these reagents 
not normally supplied! 


Edward G. Mazurs 


Some of the many special chemicals we 
manufacture 


' Write for our list of rare chemicals I 
CITY CHEMICAL CORP. 
132 W. 29nd St. New York 11, N.Y. 


Published by author, P. O. Box No. 183, 
La Grange, Illinois, 1957, $2.50. 


“It certainly is the most complete survey 
of the range of human imagination in 
representing graphically the Mendeleev 
periodic law. This book by Mazurs is 
truly an important contribution to the 
teaching of chemistry and should be 
available in every scientific library.” 


J. Chem. Educ. 35, 415 (1958) 
Laurence S. Foster 
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for your classes and for your personal library 


POLYMERS AND RESINS: THEIR CHEMISTRY AND CHEMICAL ENGINEERING 


by Brage Golding, Director of Research, Lilly Varnish Company, and Visiting Professor of Engineering, Purdue 
University. 


In one convenient, comprehensive volume this new book covers the theory, chemistry, proper- 
ties, manufacture, fabrication, and applications of all commercial polymers and resins. Not 
only plastics, but fibers and elastomers as well, receive up-to-date and accurate treatment. 
Covered in considerable detail is the organic chemistry involved in the manufacture of 
materials needed for polymer production; recent reactions are otherwise found only in 
widely scattered sources. Written for a full-year course in chemistry or chemical engineering, 
this book is planned so that a professor can select portions of greatest interest to present a 
one-semester course. 750 pp. $12.50 


RUSSIAN FOR THE SCIENTIST 


by Ludmilla B. Turkevich, Lecturer in Russian, and John Turkevich, Eugene Higgins Professor of 
Chemistry, both at Princeton University. 


A rapid but sound introduction to Russian, this new self-study manual for scientists is adaptable 
to each individual's particular needs—from a mere deciphering of titles or a reading of 
graphs to a thorough study of Russian scientific literature. The text aims to develop a knack 
for recognition as well as familiarity with the basic points of grammar. 300 pp. About 
$7.50 


TEXTBOOK OF ORGANIC CHEMISTRY 


by Lloyd N. Ferguson, Professor of Chemistry, Howard University. 


This clear and concise presentation of the basic principles of organic chemistry treats the 
subject from the standpoint of an organic chemist’s work in order to minimize memory work 
on the part of the student. The author emphasizes the interrelations of fundamental physico- 
chemical principles, enabling the student to interpret and predict the behavior of newly 
encountered substances or to plan new compounds to satisfy specific needs in such fields as 
medicine, agriculture, and industry. 640 pp. $7.50 


BASIC PRINCIPLES OF CHEMISTRY 


by Eugene C. Winslow, Associate Professor of Chemistry, University of Rhode Island. 


This new text strikes through to the heart of chemistry, presenting a vivid, integrated view of 
inorganic, organic, and physical chemistry. Professor Winslow places primary emphasis on 
the periodic table rather than on the individual elements and their properties, developing 
valid general rules for predicting the properties of elements in terms of periodic table. He 
presents clear, readable explanations of common phenomena, recent discoveries, and 
experiments not found in most general chemistry books. 296 pp. $4.75 


D. Van Nostrand Company, Inc. NEW JERSEY 


AS58 / Journal of Chemical Education 


You er 
laborat 
produc 
Baker | 


You 
and bo 
comple 
to-coas 
ratory 
purity’ 
next, 01 


Inorg 
most p: 


Teagen 


| 
: | | 
» 
Offices: A 
Denver 
. 


BY 


Enjoy “One-Stop Shopping’ for ALL Your 
Laboratory Chemical Needs 


at BAKER & ADAMSON 


You enjoy many advantages when you fill all your 
laboratory chemical needs from America’s foremost 
producer of laboratory and scientific chemicals— 
Baker & Adamson. 


You simplify ordering, record-keeping, inventory 
and bookkeeping. You fill all your needs from one 
complete line—readily available from B&A’s coast- 
to-coast chain of warehouses, and from leading labo- 
ratory supply houses. And you’re sure of highest 
purity’. .. most advanced packaging. So make your 
next order, simply, Baker & Adamson! 


Inorg ic and organic reagents: Most complete, 
most preferred line. B&A offers over 1,000 high-purity 
reagents to meet your every need. 


BAKER & ADAMSON® 
Laboratory Chemicals 


“C.P.” acids: Widest possible selection of packages 
from America’s pioneer producer. 

Radiochemicals: An extensive line of organic and 
inorganic radioisotopes, including Carbon-14 labeled 
compounds and deuterated compounds. 

Rare earths: Over 30 rare earth oxides and salts in 
experimental and commercial quantities are regu- 
larly available. Others on request. 

Organic chemicals: The complete line of Eastman 
Organic Chemicals as listed by Eastman Kodak 
Company is always available from B&A. 

Biological stains and indicators: B&A also offers 
the full line of “National Quality” Stains and Indi- 
cators of Allied Chemical’s National Aniline Division. 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham ¢ Boston * Bridgeport * Buffalo * Charlotte * Chicago * Cincinnati * Cleveland (Miss.) * Cleveland (Ohio) 
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from FISHER 


Gram-atic® Balances 


Three new Mettler-designed ‘‘Gram-atic” balances 
give extraordinary sensitivity, speed and workman- 
ship for budget prices. All three are remarkably 
versatile for use in laboratories, pharmaceutical dis- 
pensing, quality control and precious-material 
weighings. All are read from counter and optical 
scales at eye-level. 


e High Sensitivity ¢ Medium Capacity ¢ Low Cost 
® 160 g capacity 
© 1200 mg optical range 

" © 110, 130, 155, 220 volt AC 


‘9 Direct reading; it 10 
3 Mm 0 ( e Model 3 divi ding: seneitivity 1 y 


Model 4 Vernier reader; sensitivity 1 mg/division; 
+0.3 mg precision” 


Micrometer reader; sensitivity 0.5 
mg/division; +0.1 mg precision 


Model 


Yours for the asking + « « Booklet Describing 
the Three Gram-atic Multi-Purpose Balances 


Write: 109 Fisher Building, Pittsburgh 19, Pa. 
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Now...laboratory ‘table-top toughnes:’ 
for many busy interior surfaces 


handsome, tough, colorfu! 


Hienty functional 
J-M Colorlith (properly 
finished with clear coat 
lacquer or equal for best ap- 
pearance and performance) 
permits laboratories to add a 
colorful new touch of person- 
ality to a variety of interior areas, 
including those shown here. 
Colorlith was originally developed 
to answer the need for a tough, hand- 
some table-top material. Now its colors 
and texture make any lab or school build- 
ing a show place. And because it’s fabricated 
from two of nature’s most durable minerals, 
asbestos and cement, it can take the most gruel- 
ing punishment. 
A workable material, Colorlith comes in large 


>< 


4’x 8’sheets which can be cut in any siiape. 
Thicknesses range from %4” to 1144”. Becaise it 
has great uniform strength, it can be used in 
thicknesses down to 4” for fume hoods, or for 
resurfacing old table tops and walls. Its color 
runs completely through the sheet. 

Many laboratory furniture manufacturers now 
feature Colorlith. And there are cutting shops 
convenient to you which can easily custom-fabri- 
cate Colorlith sections to your needs. For names 
and addresses, plus Colorlith specifica- 
tion and maintenance data, contact 
your J-M representative, or 
write direct. 


Colorlith comes in 3 
popular decorator colors: 
Cameo Brown, Surf Green, 
and Charcoal Gray. 
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PRODUCTS 


Washroom wainscots, made of Colorlith, 
withstand moisture and heavy abuse for 
years. Material resists cracking, chipping 
... is easily cleaned . . . and stays attractive. 
Johns-Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario 


JOHNS-MANVILLE 


Office, classroom window sills, built with 
Colorlith, have unusual strength and dura- 
bility . . . won’t warp. Color doesn’t fade. 
Louver slots can be readily machined. 
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METTLER 
BALANCES 


METTLER SINGLE PAN, DIRECT READ- 
ING BALANCES incorporate the principle of 
constant sensitivity substitution weighing in com- 
bination with efficient damping, built-in weights 
and optical presentation of the result. They 
are outstanding for speed, accuracy and con- 
venience for many types of laboratory purposes. 


For analytical work of maximum accuracy, 
the B series and the unique M-5 model overcome 
tedium and uncertainty in important sample 
preparation. 


For bulk weighing, dispensing, packaging, 
weight conformity inspection and other tasks 
requiring medium accuracy, the K series plat- 
form type fulfill a comparable purpose. 


For weighings of sub-analytical nature in 
industry, teaching, etc., the new H series covers 
the range between the B and K series. They in- 
corporate features of both, i.e. total enclosure 
and multiple weight manipulation as in the B 
series, and reduction in number of individual 
reference weights by means of extended optical 
scale as in the K series. 


Taring is provided for in the B and H series 
and in the T models of the K series. 


* Accuracy 
AHT Co. within 
Cot. No. optical 
range 
_1867-J +0.05 mg 
1888-C +0.02 mg 
1888-M +0.002 mg 
1887-J +1.0 mg 
1887-1] +0.5 mg 
1887-F +0.1 mg 
1924-1, +0.2 gms 
1924-15 +£0.03 gms 
1924-C | K-5T 0.2 gms 
1924-( | K-7T +0.03 gms | 100 gms 


“Accuracy beyond the optical scale range is limited to Class 
tolerances of weights incorporated. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT SRD ¢ PHILADELPHIA 5, PA. 
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A definitive new work on 
principles, phenomena, materials . . . 


applications of the silicones, with data on the properties of sili- 
cone resins, fluids and rubbers at high temperatures. It is aimed 
at design engineers, formulators and manufacturers in all indus- 
tries who might have interest in silicones as engineering and raw 
materials. The book contains case histories of present indus- 
trial applications, and many new ones. These include the uses 
of silicones as chemicals, rubbers, resins, fluids, greases, adhe- 
sives and sealants. Here is a concentrated, readable summary 
of the technology and applications of silicones. 


CONTENTS: Introduction; General Properties; Basic Chemistry of Silicones 
and of Combination with Other Polymers; Manufacture and Fabrication; 
Applications of Silicones in Various Fields; Future Prospects of the Silicones 
and the Broad Silicone Family of Polymers. 
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SoC INDUSTRY 


< uses medern balances 


RESEARCH 
prefers to work with” 


But where do the SCHOOLS stand? 


When the METTLER balance first appeared 
on the scene it initiated quite a revolution in 
balance design. It was the first balance to 
use the substitution principle combined with 
modern features for fast and convenient 
weighings. 


Today, 11 years later, METTLER balances 
are widely distributed through industry and 
research laboratories. They are the leaders 
in the field — in numbers as well as in 
performance. 


Training students on METTLER balances 
prepares them for the instruments they will 
use later on. It saves valuable time of 
student and instructor. Space savings are 
substantial. Also, with weights built into 
the balance, the student does not have 

to buy his own set. 


The METTLER H-5 multi-purpose 
balance with capacity of 160 grams, 
optical scale of 1200 mg and precision 
of 0.1 mg is an excellent student 
balance. Write today for complete oy 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y- 


4 this, and the subsequent articles in this series, the basic 


principles, characteristics, and limitations of chemical instrumentation will be 
surveyed. We define chemical instrumentation as comprising all those devices 
that have found important uses in chemical laboratories, ranging from balances 


and burets to servomechanisms and spectrometers. 


Our emphasis will be on 


commercially available equipment, and we shall attempt to provide summaries of 


the design features of the current offerings of manufacturers. 


Approximate 


prices will be quoted in order to indicate the order of magnitude of cost of these 
various features. The special advantages and/or disadvantages inherent in 
these designs will be critically discussed to provide the reader with the kind of 


knowledge he should have in order intelligently to choose and use his equipment. 


L Bala nces (Continued) 


Single Pan, Constant-Load Balances 


Recent years have seen a steady growth 
in the popularity of the single-pan, con- 
stant-load analytical balance, mainly 
because good design has made it possible 
for this type of instrument to provide 
great speed in weighing without too great 
a sacrifice of economy and accuracy. These 
devices are based upon the lever principle 
but have a constant weight permanently 
affixed to one end of the beam in place of 
one of the pans. This eliminates the 
need for a knife edge at that end, and 
hence only two of the three conventional 
knife edges are required—one at the ful- 
crum, and the second at the other (sample) 
end of the beam. This is shown schemati- 
cally in Figure 7. 

With no sample on the pan, the balance 
is zeroed by means of weights suspended 
from the working arm of the lever such 
that the torque they produce equals that 
of the fixed mass. For convenience, and 
to keep the total mass acting down on the 
central knife edge small, the lever em- 
ployed is generally not of the equal-arm 
type; instead, the fixed mass is usually at 
a greater distance from the fulcrum (and, 
hence, smaller) than are the balancing 
weig!its. When a sample is placed on the 
pan, the torque on the working arm of the 
lever is now too great, and the beam de- 
flects. For exact rebalancing, a total mass 
mus‘ be removed from the sample side of 
the |-ver equal to the mass of the sample 
(see Fig. 8). In actual practice, only 
enouch weight is removed to bring the 
defietion of the beam within the range of 
an optical measuring system, and the 
difference between this position and the 
Original zero is directly read in mass units. 

In order for this system to provide the 
desir-d speed and convenience, it must be 
damped to eliminate oscillations of the 


oy 


8 


Figure 7. Fundamental Distinction Between Two- 
pan and Single-pan Designs. A. Two Pans; 
Three Knife Edges. B. One Pan; Two Knife 
Edges. 


beam. However, since the total mass act- 
ing downward is always approximately 
constant, the proper location of the 
damper to give critical damping does not 
need to be varied to match the weight of 
the sample. 

Another advantage of this substitution 
weighing method is the fact that the sensi- 
tivity of the balance is constant for all 
sample weights, since the total load on the 
beam always remains substantially con- 
stant 

Furthermore, since all manipulations 
are performed at the same end of the 
beam, there can be no errors arising from 
inequalities in the lever arms of the beam. 

On the other hand, the substitution 
method has certain inherent disadvantages. 
The beam is always under full load, even 
when no sample is on the pan, and hence 
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feature 


the knife edges wear more rapidly than 
they would in an equivalent variable-load 
two-pan balance. For this reason, many 
single-pan, constant-load balances are 
equipped with sapphire bearing surfaces 
and/or knife edges in place of the agate 
used in two-pan conventional balances. 


EN 


8 


Figure 8. Weighing by Substitution. A. No 
Specimen on Pan; All Balance Weights Are 
Down. 8. Specimen on Pan; An Equal Bal- 


‘ance Weight Is Lifted. 


Sapphire is much harder than agate; it is 
also much more expensive. The unsym- 
metrical design of the constant-load beam 
is utilized to reduce the total weight on 
the beam, and thereby minimize the rate 
of wear of the edges and bearings. By 
also using long knife edges, the (constant) 
load per millimeter of knife edge in these 
balances can actually be made smaller 
than the average load/mm of the classical 
two-pan balance. The Christian Becker 
Model NA-1 uses a unique system to pro- 
tect and preserve the knife edges and 
bearings. This instrument contains two 
beams, mounted one above the other. 
Weighing down to the one-gram level is 
performed on the “rough’’ beam; when 
the unknown has been balanced to within 
one gram, a control is used to raise the 
rough beam, while lowering the ‘‘fine”’ 
beam. The final weighing down to the 
0.1 mg level is made on this fine beam. 

A further disadvantage of the single-pan 
design is the fact that a counterpoise 
cannot be used, so that weighing errors 
due to adsorbed moisture on large ex- 
posed surfaces cannot be eliminated, and 


(Continued on page A68) 
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Here’s how! 


To measure and control 


visible level. Two instruments 
are available: The Model 7 
Photo-Nephelometer for nephe- 
lometry only, and the Model 9 
? Nepho-Colorimeter which incor- 
porates an excellent filter-pho- 
tometer system. 


NEW! Write for Bul- 
letin B-246, describ- 
ing Coleman Certified 
Nephelos Standards 
and Coleman preci- 
sion nephelometers. 


liquids: Whiskies, Beers, Wines, Soft Drinks, 
Pharmaceuticals, Liquid Sugars and Syrups, In- 
dustrial Chemicals, Industrial or Potable Waters. 


To measure filter efficiencies; Bacterial 
growth rates; contaminants in water. 


To determine Calcium, Magnesium, 
Sulfates and Chlorides as well as similar 
J ions—in trace amounts—without filtering, wash- 
ing, drying or weighing of precipitates. 


4 The Coleman Nephelos System is based on a set 
iy of permanent, numerically related Nephelos Standards and 
a photoelectric instrument which is strictly linear in its 
response to scattered light, even at intensities far below the 
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air buoyancy must be corrected for by 
calculation. Taring is distinct from 
counterpoising, in that a tare is intende | 
merely to compensate for the weight of a 
part of the sample or its container, where: s 
a counterpoise duplicates its volume and 
surface area. Taring can be readily av- 
complished in the single-pan devicvcs. 
Most models permit a reticule or rul d 
scale to be displaced by the operator fur 
this purpose. After a weighing botti», 
watch glass, etc., has been placed on tiie 
pan, the position of the reticule is «a:l- 
justed relative to the zero of the optical 
scale to whatever extent is necessary (o 
bring the reticule zero back to coincidence 
with the optical scale zero (see Fig. ‘)), 
thus subtracting out the effect of the con- 
tainer from the weighing that is subse- 
quently to be carried out. The sample 
added to the container is then weighed by 
the substitution method as already le- 
scribed. Some single-pan balances have 
provision for adding a limited number of 
additional weights to the fixed-weight side 
of the beam for taring purposes. 


REFERENCE SCALE 


\ 

RETICULE 
Figure 9. Principle of the Optical System of a 
Projection Balance. 


In most of the currently available single- 
pan analytical balances, the weights on 
the sample side of the lever consist of a 
set of riders, metal rings, or rods that are 
controlled by an externally mounted con- 
trol with a digital indicator of the total 
weight. When the beam is grossly out-of- 
balance, the direction of imbalance is 
visibly evident by the tilt of the beam, the 
movement of the optical projection scale, 
or may be signaled automatically by indi- 
cator panel lights or an equivalent device 
mounted on the case. Since the ba!:nce 
is critically damped, it is a very rapid and 
convenient process to dial out the approxi- 
mate weight of the sample. Mounted at 
one end of the beam is a reticule con! :in- 
ing a scale graduated in mass uni'=. as 
illustrated in Figure 9. A lamp and 
optical system focuses this scale 0:0 a 
ground glass screen that can be cor . eni- 
ently viewed by the operator. A refe nee 
scale is independently focused on this 
screen, and a prism may be adjusted » set 
the reticule scale to read zero with re-pect 
to this reference scale when no simple 
is on the pan, or the reference scale :‘sell 
may be moved, as is illustrated i: the 
figure. With the sample on the pa’. the 
reticule scale will be displaced fro: the 
reference zero by an amount that © -pre- 
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sents the unbalance remaining after dial- 
ing out the major part of the sample 
weight. In this way, a complete weighing 
to six significant figures can be completed 
i. 30 seconds or less. 

The single-pan balances are no more 
complicated than the classical two-pan 
j) struments with respect to fundamental 
p-inciples, but the optical and mechanical 
ecnstruction tends to be very much more 
complex, and this accounts for the rather 
large increase in price of these devices over 
the classical instruments. 

It has been maintained that the greater 
number of weighings that can be made per 
working day with the single-pan balances 
ean more than offset the higher cost. 
At least one university currently uses 
some of these balances in the undergradu- 
ate quantitative analysis courses to re- 
place 2-3 times their number of two-pan 
balances. 

Table 2 summarizes the design char- 
acteristics of the currently most widely 
used commercial balances of the single- 
pan, constant-load type with sensitivities 
suitable for macro-quantitative work. 


Recording Balances 


The most recent innovations in instru- 
mentation for analytical weighing have 
been the introduction of commercial bal- 
ances that record weights automatically 
and continuously, or that utilize electronic 
techniques of measurement. The desir- 
ability of an automated approach to pre- 
cise weighing for many research and con- 
trol purposes has been recognized for a 
fairly long time, and there have been many 
attempts to develop such balances. Until 
recently, the only commercial recording 
balance was that produced by the Société 
A.D.A.M.E.L. in France, according to 
the design of P. Chevenard (U.S. dis- 
tributor, R. Y. Ferner Co., Malden 48, 
Mass.; Price $2835). In this instrument, 
a mirror mounted on the balance beam 
reflects a light ray onto a drum of photo- 
graphic paper. As the balance beam de- 
flects, due to weight changes, the light 


FURNACE 


3 


LAMP MIRROR 


Figure 10. Design of the Chevenard Thermo- 
Balance. 


ray traces a record of these deflections on 
the paper (Fig. 10). The capacity of the 
balaice is 10 grams, and the sample to be 
studied may have any weight between 0.1 
and 10 g. The starting position of the 
light spot on the photographic paper is 
adjusted by appropriate counterweights 
placc1 on the balance. Weight changes 
are | roportional to distance on the paper, 
I mg corresponding to a displacement of 
1 min. The sensitivity of detection of 
Weight changes is of the order of 0.2 to 
several milligrams, depending upon am- 
bien conditions. The Chevenard balance 


(Continued on page A70) 


Analyzing for 
Sodium? Calcium? 
Potassium? 


Here’s 
how to do it 
accurately 


quickly, 


easily 


/ COLEMAN 


These typical industrial analyses, accomplished 
with a Coleman Flame Photometer, demonstrate a 
speed and precision impossible by classical methods: 


1. Sodium, Potassium and Calcium in Soils— 
10,000 samples per year in an industrial Chem- 
ical Company laboratory. 

2. Potash in fertilizers—96 samples per day, in a 
State agriculture laboratory. 

3. Calcium Oxide in magnesite, brucite and dolo- 
mite ores—120 to 140 ore samples per 8-hour 
shift, in a mining company laboratory. 

4. Sodium and Potassium in such diverse materials 
as silicate rocks, plant tissues, bentonite clays, 
food-stuffs and lubricating oils. 


Find out how a Coleman Flame Photometer can 
save time and money in your laboratory—write 
for Bulletin B-242. 


The Coleman Flame Photometer 
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MICRO BALANCES 
For high precision. 
Symmetrical beam, 
sapphire bearing. 


ANALYTICAL BALANCES 
Trouble-free, accurate, 
long-lived. 


SEMI-MICRO BALANCES 


Improved faster models. 


NEW RESEARCH TOOL 


RIGHT-A-WEIGH 
ANALYTICAL BALANCE 


Fast, direct reading, 
- automatic. 


AUTOMATIC RECORDING ANALYTICAL 
BALANCE 


ASSAY BALANCES 

Used all over the world Class M, S, and S-1. 

for 75 years. (National Bureau of 
Standards New Specifications) 


to get the 

little things that count in 
analytical balances 
and weights 


_ SPECIFY AINSWORTH 


(2151 LAWRENCE STREET DENVER 5, COLORADO 
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is specifically designed for the recordin 
of weight changes occurring during the 
heating or cooling of a specimen, and his 
a regulated electric oven with a bifil:r 
winding mounted over the sample in such 
a way as to minimize thermal and m-- 
chanical disturbances of the balance. 

This instrument has been extensive y 
used since its announcement in 1944, 
and has served to establish the new tec)i- 
nique of thermogravimetry as an impcr- 
tant and powerful tool in physical and 
analytical chemistry. Its characteristics 
are treated in detail in the book of ©. 
Duval (see Bibliography). However, this 
balance has a number of disadvantag:s, 
not the least of which is the inconvenience 
associated with the use of a light beam and 
photographic accessories as the sensing 
system for small displacements. 


Secondary 
Signal 


displacement of armature to 


left right 


Figure 11. Schematic Diagram of oa 
Differential Transformer, and the Varia- 
tion In the Output Signal From Its Sec- 
ondary Winding as a Function of the 
Position of the Armature. 


An accessory has recently been an- 
nounced that permits conversion of a 
Chevenard balance from photographic to 
pen-recording (price of Chevenard balance 
modified for pen recording: $4130). The 
mirror is replaced by a pair of clec- 
trical contacts. Deflection of the eam 
causes the contacts to make or break. 
When the contactor at the end o! the 
balance beam touches its mate, a s:1vo- 
motor drives the latter upward unt! the 
contact is broken, whereupon the motor 
direction is automatically reversed and 
the moving member is driven dow) ard 
until it again makes contact. Thu- the 
moving contact constantly hunts «out 
the position of the beam contact the 
motion of the moving contact is me« iani- 
cally linked to the motion of a pen on 4 
paper chart. The pen therefore trac’: 
movement of the end of the b: n 
beam. 

The Ferner Company also a is an 
accessory, called the ““Microverter”’ () rice: 
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$126) consisting of ‘a differential trans- 
former, the core of which is to be mounted 
in place of the mirror. The movement of 
this core relative to a fixed winding gen- 
erates an electrical signal that can be used 
to drive a pen recorder. 

The principle of the differential trans- 
former is illustrated in Figure 11. This 
device consists of a primary winding, 
through which an ac signal is passed, and a 
split secondary winding, the two parts of 
which are connected in electrical opposi- 
tion. When the soft iron core is symme- 
trically placed between the two secondary 
coils, the induced voltages in these exactly 
cancel each other, and the output is zero. 
As the iron core is displaced from the 
balanced condition, the output increases, 
at first linearly, but with increasing devi- 
ation from linearity for large displace- 
ments. 

An all-electronic approach to a record- 
ing balance has recently been placed on the 
market by Ainsworth (Model BR-AU; 
price $3690). In this instrument, a 
center-tapped induction coil serves as the 
unbalance detector. This coil consists of 
two windings mounted one above the 
other, and a metal slug (armature) that 
is suspended along the common axis of 
these windings, placed symmetrically with 
respect to both. This is_ illustrated 
schematically in Figure 12. The two coils 
are connected in a bridge circuit, so that 
if the armature has a precisely symmetrical 
magnetic (due to mutual and self-induc- 
tion) effect on both, the bridge is balanced 
when the other two arms have equal re- 
sistances. When the armature, which 
hangs freely from one side of the balance 
beam, moves so that it is in closer coupling 
with one winding than the other, the 
bridge becomes unbalanced, and if the 
movement is not too large, the bridge un- 
balance rises linearly with the distance 
from the null position. 


Figure 12. Diagrammatic Representation of 
the Ainsworth Recording Balance. 


In the Ainsworth recording balance, one 
arm of the bridge circuit contains the slide 
wire resistor of a continuous balance re- 
cording potentiometer. The servomecha- 
nism of the potentiometer automatically 
and continuously adjusts the position of 
the slide wire contactor to reduce the un- 
balance signal to zero. This contactor is 
mechanically linked to a pen which traces 
a record of its movements on a strip 
chart 
_ When the beam deflection exceeds 0.02 
inch (corresponding to 102 mg) the slide- 
wire contactor reaches a position where it 
Operates a relay that causes a 100-mg 
Weight to drop onto the beam, and thus 
restores the beam and induction coil 
arm: ture to the null position, ready for 
the next 100 mg of weight increase. If 
the weight decreases, these processes 
Operate in reverse to remove weights from 
(Continued on page A72) 


DESERVE 


GOOD WEIGHTS 


AINSWORTH HAS BOTH 
ACCURACY REQUIRES BOTH 


GOOD CHEMISTS DESERVE GOOD WEIGHTS, TOO... for 
accuracy with less time and trouble. You have a choice 
of Rhodium plated bronze, Brunton Metal, or stainless 
steel Ainsworth weights. Classes M, S and S-1. 


SEE YOUR LABORATORY SUPPLY 
SALESMAN or WRITE FOR CATALOG 


2151 LAWRENCE STREET + DENVER 5. 
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“Sor Everywhere’ 


STANTON 


Thermo-Recording Balance 


A superior laboratory balance that heats, weighs 
and records simultaneously. 

‘‘Heat-to-constant-weight” is accomplished 
easily in research or for process control. 


KNIVES 


STANTON Thermo-Recording Balance, 

Model TR-1 Electric weight loading, twin electronic 
recorder and standard furnace with simple program 
control. A cam, which can be modified, provides 
uniform rate of heating. Sensitivity 1 mg. 


Burrell Cat. No. 2-569-41 


Other models are available for thermo-recording 
or recording only with sensitivities of 1 mg. or 0.1 mg. 


Ask for Bulletin No. 329 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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the pan. Thus, the instrument operat:s 
on the null-balance principle down to tle 
0.1 g level, and on the direct deflecticn 
principle for the last 100.0 mg of the tot J 
weight The capacity of the balan e 
is 200 g; electrical weight loading occu’s 
at 0.1 g intervals up to a maximum of 4 «. 
The sensitivity is 0.1 mg. 

The American Instrument Co., Sily:r 
Spring, Maryland, has also come forward 
with a recording balance, but this in- 
strument differs markedly from those 
which have already been described. It 
is called the ‘Thermo-Grav” (price: 
about $12,000), and is designed specifica! ly 
for the recording of thermogravimetric 
curves up to 1000°C of samples main- 
tained either in a vacuum or a controlled 
atmosphere. The temperature of the 
sample is sensed by a thermocouple, the 
electrical signal of which drives a pen on a 
chart recorder along the X-axis; the 
weight of the sample is sensed electrically 
by means of a null balancing bridge 
circuit, the error signal of which drives the 
recorder pen along the Y-axis (see below). 
Thus, the recorder plots a graph of the 
sample weight as a function of tempera- 
ture. [Since the recorder pen simultane- 
ously responds to independent signals in 
two of the Cartesian coordinate directions, 
it is called an ‘“XY-recorder.’’]  Alter- 
natively, the sample may be maintained 
at a fixed temperature, in which case the 
recorder can be arranged to plot the sample 
weight as a function of time. 


SPRING 


Figure 13. Diagrammatic Repre- 
sentation of the Aminco Thermo 
Grav. 


In the “Thermo-Grav,’’ the ‘ever 
principle has been abandoned in favor of 
the extension spring. Hanging fro. the 
spring are a soft iron armature, a suport 
for weights, and a sample crucib!:, as 
illustrated in Figure 13. Electrica: con- 
trols permit the furnace to be |: ated 
linearly at rates from 3°C per min to 18°C 
per min. Two furnaces are provid d to 
permit consecutive runs to be made with- 
out having to wait for the furnac: ‘hat 
has just been used to cool down to ‘vom 
temperature between runs. 

The electronic detection of the \ ight 
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of the specimen is based upon the elec- 
trical null balance principle. The two 
halves of the secondary winding are con- 
nected in series aiding (not series opposi- 
tion, as in the differential transformer 
previously described). The voltage at the 
inidpoint of this secondary winding, which 
<epends upon the position of the iron core 
hanging from the spring, is compared 
electrically with a voltage tapped off by a 
contactor on a potentiometer slidewire, 
and a servomechanism moves the slide- 
wire contactor until a null in this “error 
signal” is achieved. The position of the 
potentiometer contactor is thus a linear 
function of the core position, and hence of 
the sample weight. The linearity of this 
type of circuitry tends to be better than 
that of the differential transformer. 

The ‘“Thermo-Grav’” has a capacity of 
10 grams, and will detect weight changes 
from 0 to 200 mg with an accuracy of about 
2 mg. 

A recording balance based on the lever 
principle, but employing a non-trans- 
former (i.e., non-magnetic) type of pick-up 
for detecting the beam deflection is avail- 
able from Stanton Instruments, Ltd. 
(U.S. distributors: Burrell Corp., 2223 
Fifth Ave., Pittsburgh, Pa.). This bal- 
ance employs a standard Stanton analyt- 
ical balance (Model AD-2 or AD-4), to 
the beam of which is fixed one plate of 
an electronic condenser, as shown sche- 
matically in Figure 14. This plate of the 
capacitor is fastened to the end of the beam 
and moves up or down as the beam de- 
flects. The other (follower) plate of the 
capacitor is located immediately above 
the beam, and is pivoted in line with the 
plane of the balance center knife. This 
plate is servo-driven, and follows every 
minute movement of the beam to maintain 
at all times a constant capacity gap. This 
capacity gap, which is of the order of 
magnitude of 4 micromicrofarads, forms 
one arm of a sensitive, compensated capac- 
ity bridge circuit, the error signal of 
which drives the servomechanism. No 
attempt is made to measure capacitances 
directly or to calibrate the capacitance 
in terms of sample weight, for such calibra- 
tions are prone to instability and drift. 
There is no direct grounding connection, 
or any other form of mechanical contact 
with the balance beam. Poise and 
sensitivity are adjustable in the normal 
way, and the full original accuracy of the 
balance is preserved. 

In the Stanton recording balances, the 
recording pen is directly linked to the upper 
follower plate, and advantage is taken 
of its servo drive to operate electric weight 
loading at the end of each full beam move- 
meit. When the deflection becomes great 
enough to exceed the full chart range, a 
rela, is tripped, and a weight (0.1 g in 
Model R-1; 0.01 g in R-O1) is auto- 
matically added or removed to bring the 
beam back to its starting position. The 
chart range is 0-100 mg on Model R-1 
an’ 0-10 mg on R-O01; when the deflec- 
tio. exceeds this range, a switch is tripped, 
and the pen is moved back to the zero 
line again. Thus, the pen may travel 
across the chart paper ten times in either 
dir--tion before exhausting the electric 
weizht loading. The balance is of the 
threv-knife-edge type, with air damping, 
and automatic motorized control of the 


beam release and arrestment, governed by 
a periodic timer. This device protects 
the knives and repositions the beam before 
drift or vibration affects the balance 
accuracy. The balance capacity is 120 g, 
and the maximum rate of weight change 
that can be followed is 400 mg/min. 
Model R-1 has 1 mg sensitivity and lists 
at $3425; Model R-01 has 0.1 mg sensi- 
tivity and is quoted at $3650. 

These recording balances are also avail- 
able in the form of thermo-recording units, 
with a furnace mounted above the beam, 
and a two-pen recorder to provide a simul- 
taneous record of weight and temperature, 


TO CHASSIS 


both as a function of time. Units are 
available with capacities of 16 to 50 g, 
and maximum furnace temperatures rang- 
ing from 1000°C (e.g., Model TR-0O1, 
0.1 mg sensitivity, 10 mg deflection range, 
+0.1 g electric weight loading, price 
$4975) to 1450°C. 

Still another type of electrical system is 
involved in the (non-recording) Cahn 
Electrobalance (Model 1400, price $695). 
Here, the null balance is determined 
visually, by bringing a pointer to a fixed 
reference point on a scale, but the torque 
to accomplish this is applied by means of 


(Continued on page A74) 


CONDENSER 


SERVO DRIVEN 
PICK-UP ARM 


BEAM INDIRECTLY LINKED 


TO GROUND VIA STAND 
AND BALANCE CASE 


Figure 14. Diagrammatic Representation of the Stanton Recording Balance, Based on a 


Variable Capacitor Transducer. 


Available in 3 Models 


RELEAS-O-MATIC 


RELEAS-O-MATIC—for the first time a precision balance-release 
mechanism—not dependent on operator-skill—that protects the 
knife edges and insures the precision of the balance. 


Write for Demonstration 


J. & G. INSTRUMENT CORP. 


Exclusive U. S. Agents 
P. O. BOX 6, MILLTOWN, N. J. 


ONE-PAN 


BALANCES 


by 


of England 
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Exclusive 


And Integrated Components 
Give Voland Balances 
Unusual Precision! 


New 


Voland’s exclusive MICRO-WEDGE BEAM and 
controlled load suspensions provide: 

e Precision initial adjustments 

e Long term stability 

e Freedom from stresses 

e Reduced balance maintenance 


Voland’s exclusive new MICRO- 
WEDGE BEAM* solves the adjust- 
ment problem, by providing line con- 
tact on the knife at all times, elimi- 
nating localized stresses during ad- 
justment. The beam, of high strength 
aluminum, is heat-treated for low 
residual stresses, before adjusting. 
Clamp screws with high mechanical 
advantage control cylindrical wedges 
bearing against the knife edges, en- 
abling extremely precise, distortion- 
free adjustments . . . with exceptional 
stability and long-lasting accuracy. 
And Voland’s Controlled Load Sus- 
pension, using a system of inter- 
mediate knife edges, applies the load 
to the center of the knife, regardless 
of the load’s position on the pan. 


For your copy of circular M-2 describing all 
models of Voland balances write or inquire 
of your laboratory supply dealer or 


VOLAND & SONS, INC. 


Dept. 101, 27 Centre Ave., 
New Rochelle, N. Y. 


*Manufactured under U.S. Pat. No. 2,729,438 


MICRO-WEDGE BEAMS 
and Controlled Load Suspen- 
sion are now standard on all 
Voland analytical balances. 
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a direct current flowing through a col 
that is part of the sample supporting 
mechanism. The electric current tak: s 
the place of conventional weights an. 
riders, and can be calibrated in mass uni's 
by means of standard weights. This 
instrument is based upon the common 
D’Arsonval meter construction; the san.- 
ple essentially deflects the meter pointer, 
and a suitable electric current through the 
coil, which is suspended in the field of a 
permanent magnet, is utilized to counter- 
balance this force and bring the pointer 
back to zero. This is illustrated in Figure 
15. The advantage of this electromag- 
netic approach is its convenience, and 
the fact that it offers freedom from en- 
vironmental effects which produce the 
slow drifts of rest point and sensitivity 
observed with mechanical balances. The 
instrument is rapid, and is readily adapt- 
able to remote operation. It has a maxi- 
mum capacity of 175 mg, and the range 
of sample weights is adjustable from 0-1 
to 0-100 mg by controlling the coil volt- 
age. The maximum sensitivity is 1 
microgram. 


Figure 15. Diagrammatic’ Representation of 
the Cahn Electrobalance. 


Sartorius offers an _ electromagnetic 
balance based on a similar electrical 
principle to that just described (Model 
Electrona I, price $1935). This device 
has a quartz beam, provision for taring, 
and a stabilized amplifier for precision con- 
trol of the balancing current. The 
capacity is 1 gram, with a maximum sensi- 
tivity of 1 microgram per scale division. 
The electrical torque is achieved by the 
use of alternating currents, which permits 
greater sensitivity and better control than 
the de method. 

The Fisher Scientific Company iow 
offers an accessory (price, $625) that may 
be attached to an ordinary analytical 
balance to permit it to be used in cvn- 
junction with a potentiometer chart re- 
corder as an automatic recording bal: 
The accessory consists of a differe: ‘ial 
transformer and amplifier for sen-ing 
deflections of the balance beam, an: 10 
electromagnet assembly for applying | "ce 
to the beam to bring it back to its eq: '- 
rium position. The full scale rang: '* 
continuously variable from 10 mg to » §; 
and the linearity is better than 1% 0. ull 
scale if there are no nearby mag! ‘tic 
substances or fields (e.g., iron salts). 


(Continued on page A76) 
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FAMOUS 


FOR 


ACCURACY 
“AROUND THE WORLD 


SAUTER 
BALANCES | 


? 


MONOPAN 
A single pan Analytical Balance making most efficient 
use of the reliable principle of substitution weighing 
for the determination of mass. 
Very precise @ Extremely stable ¢ Remarkably simple. 
Several exclusive features: 

(a) Built in weights housed in bottom compartment. 


Dust-free ... away from fumes. Balance life is pro- 
longed. Need for adjustment reduced. 


(b) Recessed reading scale in direct line of vision 

with load pan. Glare free. 

(c) Taring weights built in. Easy to add or subtract. 
Rugged Construction . Modern styling. Air damping. 
Capacity 200g. sensitivity 0.1 mg. readability 0.05 mg. 
Taring up to 26g. in addition to full capacity. 
Measurements 742” x 18” x 18”. Net weight 45 pounds. 


Recessed reading scale 
eliminates glare. Situated 
for maximum reading ease in 
line of vision with load pan. 


Exclusive — Weights in bot- 
tom, dust-free chamber. 
Prolongs life of knife. 
Reduces need for adjustment. 


Write for 


719 Sauter infra- Matic Balance 
for Moisture Determination 


180 Sauter Ultra-Matic 


Micro-Balance 


684 Westphal Type Specific 


Gravity Balance 


WILLIS AVENUE + ALBERTSON 


Ploneer 6-0254 
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OF NEW YORK, INC. 


designs for Time-Saving 


ON OVER 450 PIECES OF: 
‘LABORATORY 
INSTRUMENTS, 

APPARATUS, 

EQUIPMENT. 

every type of laboratory 
MEDICAL - BACTERIOLOGICAL 

CLINICAL - SEROLOGICAL © 

» BIOCHEMICAL - CHEMICAL | 
PHYSICAL PETROLEUM | 
PETROCHEMICAL - INDUSTRIAL 
MATERIALS TESTING 
edition of popular cate- 
log contains the latest, most 
advanced designs to help. make 
your work easier, faster, more 
accurate. Every laboratory needs 
this convenient buying guide. . 
DON’T WAIT! 
MAIL COUPON TODAY! 


INE, INC. 
pot oor W. Grand Ave., Chicago 22, ul. 


Please Rush me your FREE Laboratory 
catalog. 

Firm 


Addres 


Surgical & Electrical Co. 
Bay C * 
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Sartorius also offers a recording acces- 
sory designed specifically for the Sartorius 
Selecta, but usable with other balances as 
well. It consists of a low voltage light 
source, a collimator system, two right- 
angle prisms, a vane that is to be mounted 
over one of the beam stirrups, and a photo- 
cell. A stabilized amplifier provides an 
output that is proportional to the intensity 
of the light striking the photocell. This, 
in turn, is a function of the position of the 
vane with respect to the light source, and 
hence of the angle of deflection of the 
balance beam. Thus, movements of the 
beam are translated into electrical signals 
that can be fed directly to an indicating 
meter or a recording potentiometer. 

An “automatic,” electronic, or recording 
balance cannot be any more accurate 
than the basic lever or flexure mechanism 
itself; in fact, it tends to be less accurate 
than this because of the electrical ‘noise’’ 
introduced by the circuit components. 
The justification for cluttering up a 
sensitive, precise weighing device like an 
analytical balance with complicated elec- 
trical circuitry and recording mechanisnis 
can only be the special capabilities in- 
herent in this type of automation. These 
are, in descending order of relative im- 
portance, (a) increased rate of obtaining 
data, (b) adaptability to remote or pro- 
grammed operation, and (c) convenience 
to the operator. These capabilities, par- 
ticularly the first two, are so important 
in a number of experimental situations 
(such as, for example, thermogravimetry, 
corrosion studies, adsorption measure- 
ments, radiochemistry) as to justify the 
effort that has gone into the development 
of automated balances. 

Although a number of different instru- 
mental approaches to automated weighing 
have been described above, the possi- 


bilities have by no means been exhauste |, 
For an example of recent work with t!.e 
variable inductance transducer, see Coc. 
ran, C. N., Rev. Sct. Instr., 29, 1135 
(1958). A recent application of a photo- 
conductive detection element for ct 
measurement of the deflection of a balan 
beam is described by Cannon, P., ibi/,, 
29, 1115 (1958). A relatively sim))le 
recording thermobalance based on a 
torsion wire and _ phototube-contro) ed 
servomechanism is described by We: d- 
landt, W. W., Anal. Chem. 30, 56 (195s). 
Numerous other references to automaied 
balances can be found in the recent 
literature. 

Two makes of single pan balances that 
escaped inclusion in Table I of part 1 are 
the Stanton Releas-O-Matic series (:/is- 
tributor: Burrell Corp., Pittsburgh, I’a.) 
and the Mondial balance (distributor: Luz 
Scientific Instrument Co., N.Y.). 
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Table 2. Design Characteristics of Single-pan, Constant-load 
Analytical Balances 


Make & Model Capacity 


Direct read- 


Knife edges 


American Bal. Co. 
Ainsworth Right-A-Weigh 


Fisher ‘“‘Gram-atic’’* 
Mettler H-5 
Mettler B-5 

Mettler B-5 C1000 
Mikrowa AW-10° 


Mikrowa AW-50? 
Sauter Monopan 


Sapphire 

Sapphire 

Christian Becker N A-1 Agate 

Sapphire 

Sapphire 

Sapphire 

Sapphire 

Stainless steel 

(Sapphire bearings) 


Sapphire 


* Made by Mettler for distribution by Fisher Scientific Co. 
+> U.S. distributor: Standard Scientific Supply Corp., New York. 


The present article concludes the survey 
of commercially available laboratory anal- 
ytical balances that was initiated in the 
January issue. Next month’s discussion 
will be the first of two articles dealing with 
temperature-controlled baths. The March 
installment treats the principles of tempera- 
ture control, and of the design of bath com- 
ponents. The April article covers the 
characteristics of commercially available 
thermostat baths, thermoregulators, relays, 
heaters and stirrers. 


Some of the subsequent articles this 
series will be: May—Centrifuges; 
Vacuum Pumps: July—Pressure 
ing Devices; August—Temperature \/eas- 
uring Devices; September and Oci:er— 
pH Meters. 


Inquiries and comments con ning 
chemical instrumentation are invite: 
readers. If of sufficient general 
such inquiries or comments will by 
space in these columns. 
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Fits perfectly in right or left hand—with 
all the controls at your finger tips. You 
can feel the superb control you have over 
intake and discharge of liquid! You see 
pipette graduations from the most ad- 
vantageous angle and control liquid flow 
with a touch of the finger or thumb. 
You are safe from the danger of mouth 
pipetting toxic liquids or deadly bacteria. 
The new PUMPETT offers a simple, 
safe micro-controlled method of filling 
and emptying pipettes. Filling is faster 
because the operator observes the rising 
liquid and maintains instant control. 


Micro pipetting is accomplished by turning the 
micro control knob screw with the thumb—coun- 
terclockwise to fill, clockwise to empty. Underneath 
this control knob screw is a small internal rubber 
bulb. Positive and accurate control is possible even 
with micro-capillary pipettes that hold only a few 
thousandths of a milliliter. Accuracy is so high that, in 
many cases, expensive burettes can be eliminated. 

Macro pipetting is accomplished by thumb operation 
of the external rubber bulb at the top, and forefinger 
operation of the coarse control valve at the side. 

The Pumpett accommodates all sizes of pipettes, in- 
cluding micro-capillary. Pipettes are positively clamped 
and instantaneously released by a lever-operated, 
spring-loaded two-jaw chuck. Pipettes need not be 
touched by hand at all. Macro or micro amounts of 
liquid can be transferred and the complete cycle of 
operations can be carried out with one hand—right or 
left, including change of pipette. 

The Pumpett is ruggedly made, its component parts 
are extremely simple and it can be completely disman- 
tled for cleaning and quickly reassembled if contami- 
nated by radioactive or other solutions. 

The Pumpett consists of an acid-resistant molded 
plastic body surmounted by a surgical-grade rubber 
operating bulb. This body houses the stainless steel 
mechanism which operates the rubber-lined chuck jaws 
which grip the pipette, the coarse control valve and the 
all-important micro control bulb. 

Illustrated operating instructions are included with 
each Pumpett. 


NO. CE-341-83 Pumpett Automatic Pipette Control, each 96% 


6001 SOUTH KNOX AVENUE 

ARTHUR S.LaPINE and COMPANY 
LABORATORY SUPPLIES « EQUIPMENT + REAGENT AND INDUSTRIAL CHEMICALS 
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PORTABLE 
LABORATORY 


In recent years, semi-micro techniques have gained increased popularity, particularly in the analytical and 


organic fields. To meet the growing demand for a standard set of apparatus incorporating interchangeable 
joints, “Quickfit” has been developed for the research worker or student for whom it provides a very useful 


nucleus of apparatus. 


All flasks are pear-shaped, the most effective form when liquids are evaporated down to a small bulk, bumping 
being eliminated in most cases. Heat-sensitive materials are heated under favorable conditions and decom- 
position is reduced to a minimum because the surface area of the liquid is small in proportion to its volume. 
Even at small volumes, the surface area exposed to the glass is relatively small. Any micro-burner—electric 
heater—or common Bunsen burner may be used as the source of heat. 


The apparatus is conveniently mounted on both sides of a board 28” x 16” x 8” and weighs only 14 pounds 


FRONT VIEW 


ASSEMBLIES SUPPLIED IN 
PORTABLE LABORATORY 


Willstatter Filter (2) Schwinger Filter Separation Ice Bath 
Water Bath @ Reflux © Reflux with Addition of Reactants ¢ 
Melting Point Apparatus ¢ Extraction ¢@ Distillation © Steam 
Distillation © Fractional Distillation ¢ Vacuum Distillation © 


complete with the glassware. In this compact form, it is ideally suited for dem- 
onstrations as the assemblies are always kept together, ready assembled. 
When not in use, the entire set takes up only a small amount of storage space— 
in fact, the set is a complete organic laboratory in miniature. It may easily be 
carried in the back of a car as a travelling laboratory. 


The base has a chemical and heat-resistant plastic top and includes 2 drawers 
for storage of spare parts, filter papers, etc. There are 3 built-in test tube racks 
to accommodate reagents. The condenser jackets are rubbered together in 
series and the apparatus is supplied completely assembled so that only one con- 
nection to water supply and drain has to be made. For transport, the thermom- 
eters and receiver tubes are dismantled and packed in the drawers. 

Cat. No. JC-71675 “Quickfit" semi-micro portable laboratory, 


pans age fourteen assemblies of apparatus mounted on a 
board. h $175.00 
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Out of the 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p Laboratory Devices, P. O. Box 68, 
Cambridge 39, Massachusetts, has de- 
veloped ‘“‘Mel-Temp,”’ an integrated cap- 
illary melting point apparatus for all lab- 
oratories. 


» Fisher Scientific Co., 717 Forbes St., 
Pittsburgh 19, Pennsylvania, has an auto- 
matic “Gas Partitioner’”’ for analysis of 
“fixed’”’ gases in methane in approximately 
twenty minutes. 


p A semiautomatic micropipette washer 
and drier called the WD-1 employs the 
vacuum principle to wash and dry 12 
pipettes simultaneously. Further infor- 
mation may be obtained from the Micro- 
Metric Instrument Co., P. O. Box 884, 
Cleveland 22, Ohio. 


p> A new line of combination high and low 
temperature-humidity environmental cab- 
inets, ““Weatherlab,” is now being manu- 
factured by the Hudson Bay Co., 3070-82 
West Grand Ave., Chicago 22, Lllinois. 


>A new high vacuum gauge control, 
which covers the range from 1 to 1 X 
mm. Hg., the NRC Model 710-B, offers 
the reliability and precision which make it 
suitable for most laboratory and produc- 
tion floor high vacuum installation is manu- 
factured by NRC Equipment Corp., 160 
Charlemont St., Newton 61, Massachu- 
setts. 


> Boulin Instrument Corp., 10 First St., 
Pelham, New York, announces the addi- 
tion to their line of tachometers, an out- 
standing unit known as Tri-Tach. This 
precision, low cost Centrifugal Hand 
Tachometer, offers many features not 
usually found in similar instruments. 


> Con-P-Pak Thermocouples are designed 
to meet the severe demands required of 
controls and instruments used in rocket en- 
gines, melting furnaces, nuclear reactors 
and in the processing of liquid hydrogen, 
acids, alcohols and other materials 
difficult to handle. Write for detailed 
bullctin to Continental Sensing, Inc., 1950 
N. Ruby St., Melrose Park, Illinois. 


>I: answer to a widespread need for a 
convenient, clean and safe method of ob- 
taining samples in industry and labora- 
tories, the W & W Manufacturing Co., P. 
0. Box 9311, Chicago 99, Uinois, presents 


>» The Kern Laboratory Supply Co., 8639 
Venice Blvd., Los Angeles 34, California, 
announces the introduction of an exclusive 
automatic-pump type safety pipette to the 
American market. 


> With the studied knowledge and subse- 
quent theme that “laboratory furniture 
operates only as well as its fixtures,’’ the 
T & S Brass & Bronze Works, Inc., 128 
Magnolia Ave., Westbury, Long Island, 
New York, has entered the field with a 
highly specialized, comprehensive line of 
laboratory service fixtures. 


> Professional Tape Co., Inc., 355 Bur- 
lington Ave., Riverside, Illionois, an- 
nounces the availability of Time Autoclave 
Labels with T.S.I. (Time Sterile Indi- 
cator). 


Pamphlets, 


the “Golden Thief,” 
vacuum sampler. 


a revolutionary 
> Aloe Scientific has recently been ap- 


‘Ageless... 
: of Pro ven Durabilit 


“U.S.” CHEMICAL PORCELAIN SINKS 


Substitute materials may come and go, but solid chemical por- , 
celain stands out as the one material with a record of proven | 
performance against time and corrosion through years of usage. 
In many installations, sinks of chemical ceramic have been in 
service for 100 years and more — often outlasting the building 
itself! There is positive assurance of continuous dependable 
service in the years ahead when your plans include “U.S.” 
Chemical Porcelain Sinks. 

You get lasting beauty, too! The modern, smooth gray glaze 
finish is an integral part of the solid porcelain body. Can’t peel 
or flake off, won’t absorb stains or odors, never needs honing or 
scouring. Safely handles all corrosive chemicals and acids in 
normal laboratory use — no need to consult “chemical resistance” 
charts. One-piece seamless construction with rounded corners for 
ease of cleaning. 

Wide range of standard types and sizes for prompt delivery. 
Check your Laboratory Furniture Dealer or write direct for 


Catalog L-8. CHEMICAL CERAMICS DIVISION 


U.S. 


AKRON 9, OHIO 
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pointed exclusive distributor for the 
EMDECO line of Time Lapse Photo- 
graphic Equipment. 

Time Lapse Photographic Equipment is 
becoming a popular method for auto- 
matically photographing under the micro- 
scope various materials in which a change 
takes p!ace in the structure of the material 
during a passage of time, such as in the 
growing cells of tissues, formation of crys- 
tals, ete. 

This form of photographic equipment is 
adaptable for recording any phenomena 
which show a time, temperature or environ- 
ment change and can be observed micro- 
scopically. Reactions that normally may 


take hours or even days, such as growth of a 
tobacco leaf, are boiled down to a few min- 
utes of movie film. Applications include 
showing plant growth, corrosion studies, 
tissue cultures, blood samples, bacteria, 
metals, minerals, waxes, and crystalline 
formations. An illustrated catalog listing 
the complete Emdeco Equipment is avail- 
able from Aloe Scientific, 5655 Kingsbury, 
St. Louis 12, Missouri. 


p> Melting points are determined with 
speed, convenience and accuracy in a 
newly designed apparatus manufactured 
by W. Biichi in Switzerland and available 
in North America through A. S. LaPine 
& Co., 6001 S. Knox Ave., Chicago 29, 
Ill. Provision is made for operator con- 
trol of the heating rate, so that the temp- 
erature may be raised rapidly to within 
5-10°C. of the melting point, then the 
heating rate may be cut down so that the 


European laboratory glassware 
at SUBSTANTIAL SAVINGS 


TO THE LABORATORY 
GLASSWARE PURCHASER 
WHO CAN ANTICIPATE 
HIS REQUIREMENTS 


Atkins Technical, Inc. offers 
you substantial savings on fully 
interchangeable, internationally 
respected laboratory glassware. 
A new method of distribution, 
direct from the manufacturer to 
your laboratory with no case lot 
requirements, brings you gradu- 
ated ware, standard taper ground 
joint glassware, molded items, 
high vacuum stopcocks, ther- 
mometers and hydrometers at 
economical prices. Available in 
hard glass, fusible with your pre- 
sent borosilicate ware. 


CATALOGS SENT UPON 
REQUEST TO ALL VOLUME 
PURCHASERS! 


Please address us on your letterhead. 


Standard equipment in fine laboratories 
throughout the world. 


ATKINS TECHNICAL, INC. 


Marion Building *« Cleveland 13, Ohio 
Telephone: SUperior 1-1333 
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rise is only 1-2°C per minute. A silicon: 
oil is the heating fluid; there is an electri: 
immersion heater, a stirrer, and a lightin: 
and magnifying system. After a deter- 
mination, cooling is rapid because of th: 
low heat capacity of the system, and ma~ 
be further hastened by the use of con - 
pressed air. Literature is available fro: , 
the supplier. 


p> A new Norelco X-Ray Spectrograph ‘s 
now available that operates at potentiais 
up to 100,000 volts, thus extending t!.« 
range of analyses that can be performed |. 
the X-ray fluorescence technique. This 
operating voltage is twice that which h..s 
formerly been available. The new instr 
ment covers a range of 87 elements, com- 
prising the periodic system from mag- 
nesium through californium. The spevi- 
men holder can accommodate solid, liquid 
or powder samples, and scintillation or pro- 
portional counting techniques are used for 
the detection of the fluorescent radiations. 
Literature may be obtained from Philips 
Electronics, 750 S. Fulton Ave., Mount 
Vernon, New York. 


New Literature 


@ Ultra-Violet Products, Inc., San 
Gabriel, California, offers a helpful, com- 
prehensive, “thumbnail’’ review of fluores- 
cent minerals and equipment in pamphlet 
form. 


@ A new booklet, Nuclear Fuels: Key to 
Reactor Performance, has been made avail- 
able by the Sylvania-Corning Nuclear 
Corp., Bayside, New York. 


@ The availability of a new, 175-page cata- 
logue illustrating and describing more than 
450 different pieces of instruments and ap- 
paratus was announced today by Labline, 
Inc., 3070 West Grand Ave., Chicago 22, 
Illinois. 


@ Ansul Chemical Co., Chemical Prod- 
ucts Dept., Marinette, Wisconsin, has an- 
nounced the availability of a new catalogue 
on two methy!] ethers of hydroquinone and 
one Chemicals for Research, from their Mar- 
ket Research Dept. 


@ A folder listing the various industrial 
and educational motion picture films avail- 
able from the chemicals and plastics divi- 
sion of Eastman Chemical Products, Inc., 
subsidiary of Eastman Kodak Co., is 
available upon request from the company’s 
offices at 260 Madison Ave., New York 16, 


@ Bulletin 10a58 and 1a58 describe «tom 
models by Stuart & Briegleb and are «vail- 
able from A. S LaPine & Co., 6001 S. !\nox 
Ave., Chicago 29, Illinois. 


@ A new four-page folder, describing ‘our 
pumps for use with liquefied atmos) 
gases, is now available from Linde (o., 
Division of Union Carbide Corp., 30 ‘ast 
42nd St., New York 17, N. Y. As» for 
F-1261. 


@ The first in a new series of Technical 
Bulletins describing use of radioisoto;\’s 10 
routine chemical analysis is now av: 
from Nuclear-Chicago Corp., 229 \Vest 
Erie St., Chicago 10, Illinois. Tec’ ical 
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Bulletin #1 outlines the use of radioisotopes 
jy. yield determination, a common ana- 
|ytieal problem. 


e@ A new 336-page catalog of British Drug 
Houses laboratory chemicals provides in- 
formation about 6500 organic and inor- 
g nic chemicals, solutions for analytical 
use, indicators, microscopical stains, resins, 
dyes,ete. The B.S.H. catalog is available 
from the Ealing Corp., 40 University Rd., 
C.mbridge 38, Massachusetts. 


@ Write to Nucleonic Corp. of America, 
196 DeGraw St., Brooklyn 31, New York, 
an | ask for Bulletin PN-17 for information 
on a “Universal’’ concept in scalers making 
use of plug-in components to work with all 
types of detectors. 


@ A new, eight-page illustrated bulletin 
completely describing Kontes Glass Co.’s 
(Vineland, New Jersey) lower-priced 
Teflon laboratory products is now avail- 
able. 


@ Beckman-Scientific and Process Instru- 
ments Division announces publication of 
Bulletin CL-4000, Catalogue of Continuous 
Stream Analyzers. Write them at 2500 
Fullerton Rd., Fullerton, California. 


@ Volume III, No. 4, culminates three 
years, a total of 12 issues, of Acrylo-News, 
in which the familiar masthead and the 
practice of cataloguing references under 
specifically designated categories have 
been used. It is available from American 
Cyanamid Co., 30 Rockefeller Plaza, New 
York 20, N. Y. 


@ Kelvin Scale is a news sheet of current 
information on cryogenics and related sub- 
jects, which will be published periodically 
by Arthur D. Little, Inc., in Cambridge, 
Massachusetts. Copies may be obtained 
by writing the Editor, Kelvin Scale, 20 
Acorn Park, Cambridge, Massachusetts. 


@ Aloe Scientific, 5655 Kingsbury, St. 
Louis 12, Missouri, offers the latest issue of 
their house organ, New & Recent Devices. 


@ Just published is the latest issue of the 
Will Lablog, packed with recent develop- 
ments in laboratory instruments and ap- 
paratus. Lablog is issued periodically as a 
supplement to Will Corp.’s General Cata- 
log No. 7. Write Box 1050, Rochester 3, 
New York. 


@ A bulletin giving complete information 
and photographs of new high temperature 
ovens, operating up to 1000°F, as well as 
heated, humidified, and refrigerated bac- 
teriological incubators and forced draft 
and mechanically convected ovens is avail- 
able by request from Electric Hotpack Co., 
5097 Cottman Ave., Philadelphia, Penn- 
sylvinia. Ask for Bulletin 985-10. 


@ Furrand Optical Co., Inc., Bronx Blvd. 
and 1. 238th St., New York 70, N. Y., an- 
nou:ces a new leaflet, describing and illus- 
trating sixteen of the company’s instru- 
men's in the field of precision optics, elec- 
tronics and scientific instruments. 


* The selection of columns for analysis of 
liquids and gases by gas chromatography 


(Continued on page A82) 


e Excellent Sensitivity and Delicacy of Control 
e Levels and Adjusts Easily and Swiftly 


The Welch CATHETOMETER 


Smallest Reading by Vernier... 0.05 mm 
Telescope 
0000000 45 cm to Infinity 
Angular Magnification 12X at 45 cm 
8X at Infinity 
crossha 


This cathetometer is intended for measurements and ob- 
servations in both industrial and educational laboratories 
wherever an inexpensive instrument of good precision is 
needed. It is rigidly constructed and every essential ad- 
justment can be made simply and positively. 


The telescope is mounted horizontally on a carriage 
which may be moved up or down or around the 30-mm 
vertical rod: A tangent-screw adjustment permits precise 
leveling and a sensitive elevation adjustment is incorpo- 
rated in the carriage. An auxiliary level in the base greatly 
the leveling process. Magnification is 12x at 


cm 
No. 68A—Each $257.50 


Write for descriptive circular 


W. M. WELCH SCIENTIFIC COMPANY 
Division of W. M. Welch Manufacturing Company 
————— ESTABLISHED 1880 
1515 Sedgwick St, Dept. D-1, CHICAGO 10, ILL, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


YSI THERMISTEMP® 


THERMISTOR 


BASED 
TEMPERATURE MEASUREMENT 


REMOTE READING IN °F AND °C. 

RANGES FROM —50° TO + 300° F (—45° TO +150° C). 
PROBES FOR LIQUID, GAS, SURFACE, SEMI-SOLIDS, ETC. 
TRULY INTERCHANGEABLE PROBES WITH LEADS TO 1000 FT. 
MULTIPLE CHANNEL AND EXPANDED SCALE MODELS AVAIL- 


ABLE. 
Price - From $89.00 


For complete information write 


YELLOW SPRINGS INSTRUMENT CO. 
YELLOW SPRINGS, OHIO 
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SULFATE DETERMINATION... 


IN MINUTES INSTEAD OF HOURS! 


FISHER 


“CERTIFIED” 
BARIUM 
CHLORANILATE 


GIVES SENSITIVE DETERMINATION 
OF SULFATE IN LESS THAN /2 HOUR 


You can make a complete and pre- 
’ cise sulfate analysis in Jess than half 
an hour and eliminate 24-hour grav- 
imetric procedures, which require 
precipitates to stand overnight. 
HOW? 

By adding Fisher Barium Chloran- 
ilate to a buffered pH solution con- 
taining the sulfate, and measuring 
the liberated, deep purple acid- 
chloranilate colorimetrically. 


Among the advantages of this technique 
Gre: 


@ More rapid, sensitive sulfate deter- 
mination 


@ Precise and accurate to approxi- 
mately +1% 


@ Drying and weighing of precipitate 
eliminated 


®@ Usable for ail sulfur determinations 


Barre 
grams, $23. 35 per 2 


For Your Information . . 
A data sheet describing the 
=e technique is available on request. 
Write:109 Fisher Building, 
Pittsburgh 19, Pa. 


FISHER 
SCIENTIFIC 


Cleveland St.Louis IN CANADA 


Detroit Washington Eqmonton 
New York 

Philadelphia IN MEXICO Montreal 
Pittsburgh Mexico Toronto 


Buffalo 
Charleston, W.Va. 
Chicago 


America's Largest Manuf of 
Laborat: Appli &R 


7 “APP 
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will be easier for the chemist who has a 
copy of a new application data sheet just 
published by Beckman applications labora- 
tories. The data sheet, GC-90-MI, is a- 
vailable from Beckman/Scientific and Proc- 
ess Instruments Division, 2500 Fullerton 
Road, Fullerton, California. 


@ U. S. Government Printing Office, Di- 
vision of Public Documents, Washington 
25, D. C., offers, Volume III, Atomic En- 
ergy Levels, the third in a series prepared 
by the National Bureau of Standards from 
analyses of optical spectra at $2.50. Lim- 
ited quantities of Volume I at $4.75 and 
Volume IT at $4.00 are also available. 


@ STEELAB pre-engineered sectionals 
make it possible to set up a completely 
equipped laboratory virtually within 24 
hours. The company’s new 24-page 2- 
color catalog shows how with a compre- 
hensive line of interchangeable “‘package”’ 
units. The catalog illustrates and de- 
scribes drawers, cupboards, sinks, tables, 
desks, chairs, storage cabinets, fume hoods, 
auxiliary units, and a full line of acces- 
sories and service fixtures. Featuring 
LABFLEX patented construction, which 
permits a wide range of flexibility in fur- 
niture design and room layout, STEELAB 
standard sectionals can be used to fully 
equip a laboratory, matched to supple- 
ment an existing laboratory, or set up as 
a basic science and research center for 
future expansion. 

The manufacturer, Laboratory Furni- 
ture Company, Inc., Mineola, L. I., 
New York, also provides a unique Plan- 
ning Kit of sealed cut-out templates and 
scaled planning paper to develop a do-it- 
yourself floor plan to fit every laboratory 
requirement. The new STEELAB Cat- 
alog No. W-4 and Planning Kit are avail- 
able on request. 


@ The third in a series of Technical Bul- 
letins describing common industrial re- 
search uses of radioisotopes is available 
from Nuclear-Chicago Corp., 223 W. 
Erie St., Chicago 10, Illinois. The Bulle- 
tin describes the use of radioactivity in 
helping the chemist measure the amount 
of a substance in a mixture where ordinary 
analytical methods cannot be used be- 
cause the amount is so minute. Use of 
radioactive isotopes for solving such prob- 
lems is easy and economical. The chem- 
ist simply converts the sought substance 
into a radioactive derivative by reaction 
with a radioactive agent. He can then 
easily follow and measure the labeled 
material with an ordinary Geiger counter 
and simple nuclear instrumentation. The 
radioisotope method is so fantastically 
sensitive that accurate results are possible 
where even less than '/;,000,000 of a gram of 
the sought substance is present. A 
copy of Technical Bulletin No. 3 will be 
sent on request. 


New Chemicals 

@ Three new fluoroalcohols with a wide 

variety of potential uses in producing high 
(Continued on page A84) 


ofan extraordinary 
new pH electrode 
that combines in a 
single unit the pre- 
cision, accuracy 
and ruggedness of 
Beckman glass 

and reference 
electrodes. 


And here’s a full 
length view... 


THE NEW BECKMAN 
COMBINATION 
ELECTRODE. 


The Combination 
Electrode offers un- 


Several types are 
available now fora 


and solution meas- 
urements, titrations 
and redox determi- 
nations. They can be 
used with all Beck- 
man pH meters, 
including models G, 


beatable convenience. 


% 


wide range of surface | 


GS andthe Zeromatic". 


COMBINATION ELECTRODES 
can be ordered for immediate delivery 
from 99 laboratory apparatus dealer 
locations in the United States and 
Canada. Call your dealer today. 
He'll be glad to serve you. Or writ¢ 
us for Electrode Data File 3L-49-:'". 


= 
| 
ai 
— 
rt, 
Beckman 
IN THE U.S.A. Scientific and Process / Instruments Divi: 


PHOTO BY WILL CONNELL 


You'd know them anywhere. Beckman pH electrodes...recognized as the finest... 


and Beckman’s Model G pH Meter...described in the literature as the standard 
of pH measurement. Beckman pH meters and electrodes are used in thousands of 
laboratories throughout the world. % Your laboratory apparatus dealer provides 
prompt delivery on Beckman pH meters and electrodes, including the newest 
models. Call him today or write to us for a list of dealers and current pH meter 
information. Ask for Data File 2L-41-3.. Beckman 


ULTRAVIOLET AND INFRARED SPECTROPHOTOMETERS +» GAS CHROMATOGRAPHS «+ pH METERS - ELECTROCHEMICAL INSTRUMENTS 
SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES 


We and our dealers are showing the newest Beckman analytical instruments at the Pittsburgh Conference, March 2-6. 


nstrumen vision ‘ 
2500 Fullerton Road, Fullerton, California 
a division of Beckman Instruments, Inc. 


dimensional stability 
resistance 


sizes 


1D to 2" 1D) 


All Nalgon tubing 
bears the brand name 
for your protection 


HID costs less than 15¢ per ft) 


NALGE C0. Inc. 


tha ROCHESTER 2, NEW YORK 


— Ask your dealer for our catalog 


WORLD'S LARGEST PRODUCER OF POLYETHYLENE LABORATORY WARE! 


moisture 


determination 


for complete information 


WRITE for FREE bulletin! 
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A combination drying unit and 
Precision Balance, this instrument can 
be used for solids or liquids, and 
shows the percentage of moisture di- 
rectly to plus or minus 0.1%. 


Variable control of 650 watt un- 
breakable heating element and 
adjustable heater to sample dis- 
tance make possible a wide range 
of drying temperatures. 

The timer, with one minute settings 
up to 60 minutes, shuts off automati- 
cally upon completion of the drying 
cycle. 


OHAUS SCALE CORPORATION 


1050 Commerce Avenue 
Union, New Jersey 
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fluorine content organic intermediates {or 
pharmaceuticals, dyes, surface active 
agents, and other chemical products 1 ow 
are available in developmental quanti ies 
from the Du Pont Co. Identified as ©7, 
C9, and Cll fluoroalecohols (techn cal 
grades), the compounds have a fluo ine 
content varying from 68.6 to 71.4 per int. 


@ Successful use of tetrazolium salt. to 
detect the presence of volatile boron hy- 
drides in the atmosphere has been reported 
by Callery Chemical Co. of Pittsburgh, 
Pennsylvania. Additional informatio: on 
the tetrazolium salts is available from the 
Dajac Laboratories, the Borden Chemical 
Co., P. O. Box 9522, 5000 Langdon St., 
Philadelphia, Pennsylvania. 


@ The City Chemical Corp., 132 West 
22nd St., New York 11, N. Y., wishes to 
announce the production of four additional 
rare chemicals which are not available from 
any other source: Cobalt (ous-ic) Oxide; 
Lead Hydroxide, Basic; Manganese F'luo- 
borate; and Nickel Bromate: 


Miscellany 


% The Atomic Energy Commission is 
seeking expressions of interest by private 
firms and organizations in undertaking, 
with Commission assistance, the design, 
construction and operation of a Gamma 
Process Development Irradiator for re- 
search and development on industrial ap- 
plications of high-level radiation. 

This project is part of the Commission’s 
program for encouraging development and 
application of technology by which the 
economic value of high-level radiation 
sources—such as Cobalt 60, fission by- 
products and radiation from specially de- 
signed reactors—can be realized in in- 
dustrial manufacturing processes. 

The Gamma Process Development Ir- 
radiator would be designed for the equiva- 
lent of two million cureis of Cobalt 60. It 
would have maximum flexibility for accom- 
modating radiation sources of different 
kinds and of varying sizes and shapes for 
high-level irradiation (megarads) of solids, 
liquids, and gases. 


% Synthetic fibers added to the japer 
stock considerably enhance the strength 
characteristics of map paper, accordiig to 
a National Bureau of Standards evalu ition 
for the Army Engineer Research an‘ De- 
velopment Laboratories. Of the difi rent 
fibers investigated, polyesters give th. est 
dimensional stability—a prime requi~‘¢ 10 
military map paper. Paper cont: 
polyamide fibers has excellent fc. ‘ing, 
tearing, and bursting strengths, bi low 
dimensional stability. The evaluativ was 
made by comparing test results wii: re- 
sults from similar tests on conver nal 
paper stocks. 


Rapidly growing University of Talo 
has named its new chemistry buildin. .0W 


(Continued on page A86) 
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FRE E—“for your chemistry 


ART 
ILTRATION CHA! 
for use in Chemical Analysis 


Carl Schleicher & Schuell Co... 
KEENE, NEW HAMPSHIRE PAPER 
QUALITY AMERICAN 


How many times have you wanted to know quickly, the 
retention values of various analytical filter papers? 


4 
As a service to teachers of analytical chemistry, Schleicher Carl Sch leicher & Schuell Co. 
& Schuell would like you to have one of these valuable, §§ Box JC-23, Keene, New Hampshire 
easy-to-read wall-size filtration charts. — Please send my FREE Classroom-Size 
Filtration Chart. 


This chart shows the relative retention values of S&S Ana- 
lytical Filter Papers and other leading brands, and is a 
practical tool for selecting the proper grade of filter paper. 


The wide selection of S&S Filter Papers combined with 
complete standardization of physical characteristics, have 
gained S&S their reputation for consistent accuracy. 


(Name) 


(School, College or University) 


Send for your free Filtration Chart now—for use this 
semester. Tape, or tack it on your classroom wall. For in- 
| formation about this same chart in notebook-size for stu- 
dents, place a check mark on the coupon, but mail it today! 


(City or Town) (State) 


[ Also send information about notebook-size charts 


BER 


QUALITY ANALYTIC 
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otter GOW-MAC 


DETECTORS for VPC 
(VAPOR PHASE CHROMATOGRAPHY) 


every Gow-maC 


unit is GAS TESTED for— 


e ZERO DRIFT 
e NOISE LEVEL 


e CURRENT- ZERO - SHIFT 
to your specification (DATA SHEET 581) 


All geometries can be made to your 
sketch for — 

*GAS FLOW CONNECTIONS 

* ELECTRICAL CIRCUITRY 


for air or oil baths. Dimensional draw- 
ings available. 


OTHER GOW-MAC PRODUCTS—Portable and 
Power Supplies (20V 500 ma 
DC) On Stream T/C Cells (Hot Wire and Therm- 
istor), Hot Wire Filaments in matched pairs from 
stock. Address inquiries to Dept. CE. 


Panel Instruments, 


FOR 300°C + 
OPERATION 


FROM $55.00 


You can feel the safety and 
practicality of a NALGE GRADUATED CYLINDER 
the minute it’s in your hand. 

Light and easy to handle, these cylinders are 
formed from tough, unbreakable polypropylene 
for greater clarity. 

Made in accordance with standard 

graduate specifications and dimensions— 
accurate to within 1%. 

Measurements are easily read 

since water solutions have practically 

no meniscus in polypropylene. 

Octagonal base prevents rolling. 

The cylinders can be autoclaved repeatedly. 


Cap. mi. 25 SO 100 250 500 1000 
Subdiv.,ml. 1 2 5 10 20 25 


Each 2.65 2.90 3.30 3.85 5.50 7.20 
Less Quantity Discounts 


Ask your dealer for catalog G-358 
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under construction the “Edward Goodr ch 
Acheson Hall of Chemistry’’ as a memo? ia] 
to one of America’s most distinguis| ied 
inventor-scientists whose major industrial 
activities have for many years centere« at 
Niagara Falls. 

Acheson’s discoveries and researches in 
electrochemistry and_ electrometallurgy 
ranged over a wide field. Acheson’s in- 
vention in 1891 of the diamond-like alvra- 
sive for which he coined the trade n:me 
“Carborundum”’ made modern mass in- 
dustrial production possible. Without 
“Carborundum”’ silicon carbide and the 
other man-made abrasives that followed it, 
the manufacture of precision ground, in- 
terchangeable parts essential to economical 
large-scale production would have been 
impossible. 


* The National Science Foundation has 
announced the establishment of a Research 
Information Center and Advisory Service 
on Information Processing to be operated 
jointly by the Foundation and the Na 
tional Bureau of Standards. The new 
Service is designed to bring together re- 
search and development data on methods 
and equipment for the automatic process- 
ing of scientific information. It is further 
designed to foster closer cooperation 
among groups in industry, private founda- 
tions, universities, professional societies, 
and the Federal Government concerned 
with developing and improving methods 
for rapid and efficient handling of large vol- 
umes of information. 

Initiation of the Service is a part of a 
broad program being developed by the 
National Science Foundation to improve 
the quality of scientific information serv- 
ices and shorten the time spent by scien- 
tists in searching the literature. Other 
phases of the broad program include the 
support of scientific publications, transla- 
tions of foreign scientific literature, and 
support of information and data-processing 
centers. 

Organizations and individuals engaged 
in research and development activities or 
planning programs in these areas may re- 
quest further information about the new 
Service and the procedures to be followed 
in requesting advice or information by ad- 
dressing their queries to the Research In- 
formation Center and Advisory Service on 
Information Processing, Program for | )oc- 
umentation Research, National Science 
Foundation, Washington 25, D. C. 


The National Aeronautics and 

Administration (NASA) has publish«:! an 
illustrated report of the operations « its 
Ames Research Center, Moffett Ficld, 
California. The report describes the ;rob- 
lems involved in the development of =; ace 
vehicles, and the means under inve~''g¢8- 
tion for their solution. These problen.- in- 
clude the physics of air under high ))res- 
sures and temperatures, shock v..\es, 
satellite orbits, space propulsion sys'\ 
stability characteristics of super nic 
flight, the re-entry into the atmos) "re, 
and the development of adequate!) re- 
sistant structural materiale. 


a- 
ele) KENGS ROAD, MADISON, NEW JERSEY, U.S.A. Tel. FRontier 7-3450 
algene Gr ted Cylinder 
ne Nalgene Graduate ylinders 
=. ROCHESTER 2. NEW YORK 
WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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World’s largest manufacturer of laboratory centrifuges 


eae ... America’s oldest laboratory centrifuge 
manufacturer ... originator of many centrifuging advances... 
and still the leader in developing new and 

better ways to utilize centrifugal force. 


INTERNATIONAL €> EQUIPMENT CO. 


1213 SOLDIERS FIELD ROAD « BOSTON 35, MASSACHUSETTS 


Write for catalog on IEC centrifuges . . . sold and serviced 
the world over by authorized International Dealers. 


INTERNATIONAL EQUIPMENT COMPANY 
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he | p The Du Pont film library is at your dis- 

posal to help answer some of your stu- 

dents’ questions about Du Pont and 

about employment in industry. These 

a ns wes films, many of them in full color, are 
timely, interesting and widely used by 

schools and colleges throughout the 

nation for educational as well as career 


yo U r guidance purposes. 


“The Story of Research,” for ex- 
ample, describes three basic types of 
Ss ft ud n ft chemical research, the purposes of each, 
and the techniques employed. “Me- 
chanical Engineering at Du Pont” illus- 
trates the many opportunities for me- 
que Ss tio n Ss chanical engineers in Du Pont plants 
and laboratories. “It Never Rains Oil” 
explains the problems and business 
risks involved in oil well drilling. 


There are many other films available 
for your use on such subjects as agri- 
cultural chemicals, dyes, finishes, fibers 
and rubber chemicals. All of these 
movies are yours for the asking, in 
16 mm or 35 mm. For a specific motion 
picture—or a complete film catalog— 
write to Room 2494-A Nemours Build- 
ing, E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 


WATCH THE 
DU PONT “SHOW OF THE MONTH” 
ON TELEVISION 


REG u OFF 
BETTER THINGS FOR BETTER LIVING 
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Slip, but no chip 


with reinforced PYREX funnels 


Ever notice the thick bead that runs 
around the rim of a Pyrex brand 
funnel? It’s there to prevent chip- 
ping should you tip a funnel in your 
work. 

There’s more reinforcement where 
the stem meets the body of the fun- 
nel. And the funnel itself is an- 
nealed from tip to top to make it 
stronger. 


Takes chemical abuse, too. All 
Pyrex funnels are made of Pyrex 
brand glass No. 7740, so you get 


top resistance to acids, alkalies, and 
washing solutions. 


Faster filtering fluted funnels. For 
not a penny extra you can equip 
yourself with our special fluted fun- 
nels. These have flow-channels con- 
verging at the filter apex to drain 
papers faster—-even when loaded 
with sludgy precipitates. 


Funnels to fit your work. Choose 
exactly what you need from more 
than 270 different types and sizes: 
standard filtering funnels, some with 


fritted glass filters built in, special 
models, too; separatory funnels that 
include light-shielding low actinic 
glass, micro sizes, some equipped 
with needle valves, and many other 
specials. They’re all in our Catalog 
LG-1, along with thousands of other 
Pyrex items. If you don’t have a 
copy, write us at Corning, N. Y. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH It SLASS 


PYREX’ laboratory ware... the tested tool of modern resvirch 
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FLAME SPEED DEMONSTRATIONS 


Rewritten from: W. E. Thrun, Valparaiso University, J. Comm. Epuc., 13, 165 (1936) by F. B. Dutton 


PREPARATION 


Provide three lengths (12 to 15 ft) of 25-mm glass 
tubing, laid end to end on the table or supported on ring 
stands. Tape the joints between the lengths of tubing 
with scotch tape. Provide a stop watch, a Meker 
burner with an outlet of the same diameter as the glass 
tubing and a source of illuminating gas. 


DEMONSTRATION 


Adjust the burner for maximum efficiency, ex- 
tinguish the flame, hold the outlet of the burner against 
one end of the glass tubing for a period of 10 seconds, 
or until the gas mixture is issuing forth from the opposite 
end. Remove the burner and insert a stopper at which 
time an assistant ignites the gas mixture at the opposite 
end. The time required for the flame to traverse the 
tube is obtained with the aid of the stop watch. Repeat 


Color Centers in Salts by Electron 
Bombardment 


Checked by: Roger Wheaton, Michigan State University, East Lansing 


using different settings for air mixture on the burner 
and also with other combustible gases if available. 


VARIATIONS 


When the gas is ignited without use of a stopper at 
the opposite end, the flame surges and accelerates, 
especially for the last third of its course. Insertion of 
a wire gauze at one of the joints will halt the flame’s 
progress. 


REMARKS 


Discussion can bring out the relationship between 
the composition of the gas mixture and the flame speed 
and the effects of different types of fuel gases. The 
burner in this instance is serving a function similar to 
that of a carburetor in an automobile. Conditions 
which lead to accidental or intentional explosions 
should be considered. 


Journal of Chemical Education . February 1959 


Submitted by: James C. Sternberg, Michigan State University, East Lansing 


PREPARATION 


Obtain a six-inch test tube fitted with a one-hole 
rubber stopper and a short piece of glass tubing. Place 
aiew dry crystals of potassium chloride in the test tube, 
stopper it and connect to a good mechanical vacuum 
pump. (10-* mm or better.) Provide a Tesla coil. 
(The “‘leak-tester’’ Cenco No. 80730 serves well.) 


DEMONSTRATION 


Start the pump and direct the discharge from the 
Tesla coil over the test tube in the region of the crystals. 
After a few minutes it will be observed that the crystals 
are violet in color. If the crystals are then dissolved 
in ater, a colorless solution is obtained. 


REMARKS 


The high energy electron bombardment due to the 
high voltage (about 20 kilovolts), high frequency dis- 


Checked by: Roger Wheaton, Michigan State University, East Lansing 


charge of the Tesla Coil has produced color centers in 
the crystals. These defects in the crystal lattice are 
primarily caused by displacement of electrons from 
chloride ions, with the electrons occupying negative ion 
sites in the crystal. Similar results would be obtained 
from bombardment with high energy particles from 
nuclear reactions, so this may be regarded as a radiation 
chemistry demonstration. Many other salts, especially 
other alkali halides, will show similar color centers. 
The color centers give such intense color that actually 
only a very small concentration is present. In solution, 
the electrons and chlorine atoms immediately react 
with the medium to give colorless products in such 
small concentrations as to be very difficult to detect. 


CAUTION 


Considerable ultra violet light is produced. One 
should avoid looking at the discharge except momen- 
tarily. 


Journal of Chemical Education . February 1969 
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Contact 
HARSHAW 
SCIENTIFIC 
for your 
Laboratory’s 
Building Blocks 


FURNITURE 
APPARATUS 
INSTRUMENTS 


EQUIPMENT 
GLASSWARE 


Harshaw stocks many thousands of items— 
from corks to electron microscopes— obtained 
from over 800 manufacturers in all parts of 
the country. We would welcome an oppor- 
tunity to serve you. 


HARSHAW SCIENTIFIC 
Division of The Harshaw Chemical Company 


Cleveland 6, Ohio 


BRANCHES 
CLEVELAND 6, OHIO DETROIT 28, MICH. LOS ANGELES 22, CAL. 
1945 East 97th Street 9240 Hubbell Ave. 3237 So. Garfield Ave. 
Tel. VUlcan 3-2424 Tel. VErmont 6-6300 Tel. RAymond 3-3161 


CINCINNATI13,OHIO HOUSTON 11, TEXAS PHILADELPHIA 48, PA. 


6265 Wiehe Rd. 6622 Supply Row Jackson & Swanson Sts. 
Tel. REdwood 1-9100 Tel. WAlnut 3-1627 Tel. HOward 2-4700 


SALES OFFICES 
AMARILLO, TEXAS, 3409 S. Jackson Street * ATLANTA 5, GEORGIA, 
3130 Maple Drive, N.E., Tel. CEdar 3-3560 * BATON ROUGE 6, 
LOUISIANA, 3160 Florida Street, Doherty Building, Room 103, Tel. 
Dickens 3-1933 * BUFFALO 2, NEW YORK, 260 Delaware Avenue, 
Tel. GArfield 9-2000 * HASTINGS-ON-HUDSON 6, NEW YORK, 
Tel. HAstings 5-8250 « OAKLAND 11, CALIFORNIA, 3826 Piedmont 
Avenue, Tel. Olympic 5-6511 * PITTSBURGH 22, PENNSYLVANIA, 
504 Bessemer Bidg., 6th St. & Fort Duquesne Bivd., Tel. ATlantic 1-7930 
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Now, Kimble offers KIM AX‘, 


(Made from hard borosilicate glass )..- 


... laboratory glassware that shrugs off heat shock and chemical attack 


New Kimax “hard” glass apparatus offers 
exceptional resistance to heat shock, 
mechanical shock and chemical attack. 
And it’s easy to repair and modify . . . 
can be sealed to your present borosili- 
cate apparatus, 


24005 EXTRACTION APPARATUS. Condenser 
jackets and exterior bodies are made of 
hea\y, uniform tubing for greater strength. 
In new design vapor by-pass channel pro- 
tects siphon tube. Interchangeable with 
other makes. In 30, 38, 50mm sizes. 


25055 BOILING FLASK. Made to withstand 
Severe thermal shock. Finely ground joints 
provide vapor-tight fit when used with ex- 
traction apparatus. Flat bottom adds sta- 


bility. In 125, 250, and 500 ml capacities. 
16040 CONNECTING BULB. Lower tube fits 
special Kjeldahl stopper. Inside tips de- 
signed for unrestricted counterflow of liq- 
uids and vapors. Glazed tips and uniform 
tubing provide extra strength. Two bulb 
sizes, 45 and 55mm. 


26505 ERLENMEYER FLASK. First to be made 
available with screw-cap finish. Useful for 
mixing and storing culture media and for 
many chemical purposes. Supplied with 
caps. Available in 125, 250, 500, and 1000 
ml capacities. 

29048 SEPARATORY FUNNEL. Large neck 
openings and sloping shoulders permit easy 
cleaning. Stems are sized to permit liquid 
column to break and drain after shut-off. 


KIM AX is available through dealers in the United States, Canada and principal foreign cities. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


Stopper hand-lapped to neck for leak- 
proof fit. In 60, 125, 250, 500, 1000 ml 
capacities. 

27400 KJELDAHL FLASK. Necks tooled to in- 
sure accurate stopper fit. Reinforcing beads 
at top and uniform walls minimize breakage. 
Chemical resistance of KG-33 glass greatly 
reduces etching. Seven sizes, from 10 ml 
capacity to 800 ml. 


Krmax enables Kimble to offer greater 
savings because of its more complete 
line. Ask your dealer about quantity dis- 
counts. Kimble Glass Company, your 
most complete source of laboratory glass- 
ware, is a subsidiary of Owens-Illinois, 
Toledo 1, Ohio. 


GENERAL OFFICES +- TOLEDO 1, OHIO 
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Designed and Manufactured by 
E. H. SARGENT & CO. 


Style: Vertical strip chart recorder, designed for labora- 
tory bench operation. Assembly of three individual, sep- 
arable, and self contained units; viz., control panel assem- 
bly, amplifier and power supply chassis, and chart and pen 
drive chassis unit. 

Automatic null balancing potentiometric system with 

standard cell standardization by panel control, conven- 
tional chopper-amplifier method with special Sargent high 
gain amplifier and high stability Sargent bridge power sup- 
ply usirig combined or alternate dry cells and mercury cells. 
Use of the latter obviates need for standardization over very 
long periods. 
Ranges: Multiple full scale ranges selected by panel range 
switch as follows: 1.25, 2.5, 5, 12.5, 25, 50, 125, 250, 500, 
1250, 2500. All ranges are made direct reading as full scale 
deflection in millivolts, milliamperes, or microamperes by 
use of an associated units selector switch. All 33 scales pro- 
vide true potentiometric measurement. An additional series 
of the same eleven ranges in terms of volts is provided by an 
additional selector switch position, this series using a divider 
input with an impedance of one megohm. 

True potentiometric measurements are thus provided to 
a maximum of 2.5 volts, higher voltages only being 
measured through a divider. ; 

Accuracy: 0.1% or 20 microvolts, whichever is greater. 
Chart: Width, 250 mm; length, 120 feet. Ruling rational 
with all ranges on a decimal basis. Indexed for reference. 
Graduated steel scale provides for any necessary correc- 
tion of calibration. Two-position writing plate, 15° or 
40° from vertical. 

Chart Drive: Forward drive recording, reverse drive re- 


THE SARGENT 


LABORATORY 
RECORDER 


( Patents Pending) 
An automatic, self-balancing potentiometric recorder 


which measures voltages or current and graphically records 
these variables as a function of time. 


@ MULTI-RANGE—40 ranges. 
© MULTI-SPEED—9 standard chart speeds with 


provision for optional 1-5 range multiplication 


or 5-1 range reduction. 


@ VOLTAGE OR CURRENT RECORDING—for 
measurement of voltage or current or any 
other variable which can be translated to 
voltage or current signals. 


@ FLEXIBILITY OF APPLICATION 
@ DESIGNED FOR BENCH OPERATION 


cording, magnetic brake eliminating coasting when stopped 
and free clutch position with separate provision for rapid 
non-synchronous drive. 

Recording speeds of 4%, %, 1, 1%, 2, 2%, 4, 8, and 12 
inches per minute, selected by interchange of two gears on 
end of chassis. 

Free clutch or neutral drive at the rate of approxi- 
mately 20 feet per minute in either direction for rapid 
scanning of recorded information, chart reroll, or chart 
positioning. 

Recording either by automatic take-up on roll or with 
free end chart and tear off. 

Synchronous switching outlet for automatic synchro-— 
nization of external devices with recording. 


Pen Speed: 1 second full scale. Other speeds can be 
provided on special order with change of motors. 


Bridge: Special Sargent specification. Provision for coupled 
transmitting potentiometer for output to integrating cir- 
cuits, etc. 

Damping: Dynamics controlled with single panel knob 
adjustment of amplifier gain. 

Dimensions: Width, 2114 inches; depth, 13 inches; height, 
24 inches; weight, about 75 pounds. 

$-72150 RECORDER — Potentiometric, Sargent Con- 
plete with two S-72165 chart rolls; two each S-72175 
pens; red, blue and green; one S-72176 wet ink pen, input 
cable assembly; synchronous switch cable assembly; plas: ic 
dust cover; spare ring for take-up mechanism; spare p-n 
drive cable assembly; and fuses. For operation from | !5 
volt, A.C, single phase, 60 cycle circuits.........$1725.00 


E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
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Simplify 
Gas Handling with 
Matheson 
Compressed Gas 


Controls... 


Matheson’s complete line of high-precision controls 
and accessories was developed as a result of our work- 
ing experience with all types of compressed gases. 
Our latest 1958-59 Compressed Gas Catalog describes 
our complete line of valves, pressure regulators, flow- 
meters and accessories. Completely new regulator 
flow and pressure specifications are shown in our 
pressure regulator section. 

New items of interest in this catalog are: 
PRESSURE REGULATORS—Single stage, 100-pound de- 
livery pressure, all aluminum, corrosion-resistant 
body and stainless steel parts. High pressure regula- 
tors with delivery pressures up to 1500 p.s.i. 
VALVEs-—Instrument type valves for line or panel 
mounting. Suitable for high vacuum or high pressure. 
FLOW METERS—Available for pipe, panel, or bench 
mounting. Extreme flexibility and interchangeability 
of flowmeter tubes. 

CYLINDER HANDLING EQUIPMENT — New cylinder 
stands and hand trucks to insure safe handling and 
transportation of cylinders. 

ALSO SPECIAL VALVES, MANIFOLDS, HIGH PRESSURE 
FLEXIBLE HOSE, QUICK COUPLERS, GAUGES AND 
SPECIAL ACCESSORIES. All these are described in our 
latest catalog listing 85 Compressed Gases plus cus- 
tom mixtures, including radioactive gases. 

Write for your copy today. 


The Mathes 


Compressed Gases and Regulators 


Company, Inc. 
East Rutherford, N.J.; Joliet, Ill.; Newark, Calif. 
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with Beckman?’ microelectrodes*™ 
eliminates nerve-wracking uncertainty of visual detection! 


Now...titrate such small quantities as a 
single drop —easily and accurately —with 
the Manostat Microtitrator, a modifica- 
tion of the Gilmont Ultramicroburet. The 
new Beckman Microelectrodes overcome 
the limitations of previous methods of 
titration, where larger quantities were 
required. And—this Manostat apparatus 
performs microtitration electrometrically, 
without need for visual adjustment of the 
end point. 

The Manostat Microtitrator is capable 
of both oxidation-reduction titration as 
well as acidimetry-alkalimetry...with 
special electrodes for each process. It may 
be used with any high-impedance pH 
meter, such as the Beckman Zeromatic 
(shown in picture). The apparatus 
comes fully equipped with all accessories 
and solutions. Nothing else is needed but 
your pH meter. *Patent applied for. 

**Manufactured exclusively for Manostat Corp. 

See Your Local Laboratory Supply Dealer 


REFERENCE ELECTRODE 


jo HOW IT WORKS: Electrometric titration of micro quantities 
TITRANT URET requires a special type of electrode assembly which meets 
the space requirement. This is accomplished by a combination 
BURET TIP of the glass electrode membrane and container in one unit, 
AIR 'N the pH sensitive glass membrane being sealed to the bottom 
STIRRER TUBE pe! of a small test tube. This tube is then inserted into a refer- 
ence electrode solution contained in a U tubs. 

CONTAINER pe To further meet the limitations of reduced space, the buret 
tip, salt bridge to second reference electrode, and stirring 
CURRENT . mechanism are all combined in one unit. The buret tip is 
FLOW surrounded by a second glass tube which forms an annular 
space through which air or an inert gas may be passed to 
ELECTRODE vigorously agitate the solution being titrated. The titrant 
itself serves as the salt bridge to the reference electrode 
Another electrode of similar construction is inserted intc 
UNKNOWN : the U tube. The flow of current is therefore from this 
SOLUTION electrode through the reference solution, through the glass 
GLASS membrane to the unknown solution, then to the titrant an: 
MEMBRANE finally to the reference electrode. 

Because of the high resistance of the glass membrane 
to ionic flow, problems of electrical leakage enter when th: 
glass electrode is separated into two containers. To reduc: 
this leakage, all glass parts of the electrode are treate: 
with a hydrophobic coating of silicone. 


M15654 MANOSTAT MICROTITRATOR, complete with Beckman Microelectrode: 
and all accessories, but without pH meter 245.00 


M15655 MICROTITRATOR ACCESSORY KIT contains all equipment necessary ‘> 


convert a Gilmont Ultramicroburet to M15654 


REFERENCE 
SOLUTION 


128.56 
WRITE FOR MICROTITRATOR BULLETIN 
CORPORATION »* 2026 N. MOORE STREET ¢ DEPT. 222 * NEW YORK 13, N. Y 
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PREHEATED 


RAW WATER INLET / 


CONSTANT 


DISTILLED 
WATER OUTLET 


TO PRODUCE 


1. AUTOMATIC PREHEATING reduces fuel costs. In the 
counter-current condenser, the raw water is heated almost to 
boiling by the latent heat from the condensing vapors. Fuel is 
saved by replenishing the evaporator with this preheated water. 


2. CONSTANT LEVEL CONTROL provides for first vent- 
ing of volatile impurities. The Constant Level Control keeps 
water at a constant, safe level within the evaporator. Since the 
Constant Level Control is open to the atmosphere, the bulk 
of gaseous impurities is eliminated from the preheated raw 
Water as it goes into the evaporator. 


3. HIGH VAPOR DISENGAGING SPACE protects 
against foaming, priming and splashing. Because of the 
ample space above the boiling water and the large diameter 
of Barnstead evaporators, vapor velocity is low. Vapors leave 
the boiling surface slowly. Moisture and impurities are not 
carried into the condenser. Entrainment is stopped at the start. 


PUREST DISTILLED WATER 


All Barnstead evaporators are made of copper and brass with 
surfaces contacted by the distillate coated with pure block 
tin to prevent metallic contamination. 


4. EFFICIENT BARNSTEAD BAFFLES are dish-shaped to 
prevent any splash from being carried over and contaminating 
the distillate. Hospital Stills have the famous Barnstead 
“Spanish Prison Q Baffle” especially designed to eliminate 
pyrogens. 

5. CONDENSER VENTING provides dual climination 


of impurities . . . an exclusive Barnstead feature. In ordinary 
distillation, impurities in a gaseous state are sometimes con- 
tained in the final distillation. Not so with Barnstead. This 
second escape vent and the 10 degree incline of the Barnstead 
condenser separates and expels any last traces of gaseous 
impurities. Thus, a DUAL elimination of volatile impurities 
is accomplished. 


FOR QUICK REFERENCE POST THIS DIAGRAM ON WALL CONVENIENT TO YOUR BARNSTEAD STILL 
STOCKED BY YOUR LABORATORY SUPPLY DEALER 


BBarnstea 


STILL & STERILIZER CO. 


80,000 


65 Lanesville Terrace, 
Boston 31, Mass. 


INSTALLATIONS —80 YEARS EXPERIENCE IN WATER STILL DESIGN 
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Serviceable Dependable Rugged Compact 


BALANCE 


provides rapid, accurate weighing 


All Exposed Parts of 
Stainless Steel 


Good Sensitivity 
© High Stability 


° Long Service 


© Low Maintenance 


Capacity 111 grams 


(201 grams) 
using auxiliary weight) 


SENSITIVE TO 


3 Graduated Scale Levels for easy reading. Riders move easily. 
Hard, Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet 
highly resistant to corrosive action of laboratory fumes. 


One-piece Beam Construction—Silver-Gray Hammerloid Finish 
Rapid Zero Setting—Beam Arrest for faster weighing. 


4030. TRIPLE-BEAM BALANCE, High Form. 
This balance is recommended for weighing chemicals, 
measuring specific gravity, and for general laboratory 
use wherever high sensitivity is required. It reads 
directly to 0.01 gram and is sensitive to load changes 
smaller than this. Its capacity is 111 grams and 
using the auxiliary weight listed below, the capacity 
can be increased to 201 grams. 

The balance is 13 inches long and 11 inches high. 
The pan is 4 inches in diameter and removable, and 


the hanger is 10!/, inches high. Each, $27.50 


4031. AUXILIARY WEIGHT. For use on the i0’- 
gram notch of No. 4030 Balance to increase weighing 
capacity from 111 grams to 201 grams. This weight 
is matched to the balance with which it is to be used 
and should be ordered at the same time as the ba'- 


ance. Each, $1.59 
4030C. PLASTIC COVER, For No. 4030. 
Each, $1.10 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


———ESTABLISHED 1880-————- 


1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
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PUBLICATIONS 


A new edition of one of the most successful texts ever published, an unusually 
clear discussion of the elementary concepts and descriptive material 


of general chemistry, and a systematic presentation of the 


COLLEGE CHEMISTRY, 
2nd Edition 


by Paut Frey, Colorado State 
University 


With well over 100,000 copies of the 
First Edition of College Chemistry 
in print, Paul R. Frey has now pre- 
pared a new 1958 Second Edition— 
based on a critical evaluation of the 
comments and suggestions of the 
tremendous number of users of the 
First Edition. 


The new, updated edition provides 
the same thorough treatment of 
fundamental principles with a good 
balance between theoretical and de- 
scriptive chemistry that has already 
given so many students a sound back- 
ground for their future work. The 
over-all organization of the book is 
based on a concept-building process: 
as before. Now, however, the large 
blocks of difficult theory are inter- 
spersed with the easier factual in- 
formation—giving the text better 
pacing from the student’s standpoint. 
And technical terms are kept to a 
working minimum and completely 
defined in their most modern sense 
when they first occur. 


Wherever possible, subject matter 
has been divided into qualitative and 
quantitative aspects for maximum 
flexibility. A new 1958 Second 
Edition of King, Slabaugh, Splittger- 
ber and Frey’s Laboratory Manual 
for College Chemistry will be avail- 
able this Spring. Designed to ac- 
company College Chemistry, 2nd, it 
is also usable with any similar text. 


707 pp. Pub. 1958 Text price $7.25 


modern principles of physical chemistry. 


CHEMISTRY 


by JAMES V. QUAGLIANO, 
Florida State University 


Here is a text that is singularly 
successful in communicating the con- 
ceptual and descriptive aspects of 
chemistry to beginners. Assuming 
no previous knowledge, it treats 
both aspects together, building con- 
cepts gradually in_ increasingly 
detailed discussions through the 
medium of explicit language, reveal- 
ing examples, and informative dia- 
grams. And it enhances conceptual 
understanding by a consistent ar- 
rangement of materials: emphasiz- 
ing that theory follows experimenta- 
tion and not vice versa, it adheres 
to that sequence and demonstrates 
it. 


The materials are thoroughly under- 
standable, accurate, and up-to-date. 
They need neither clarification nor 
amplification, will not have to be 
unlearned in advanced courses, and 
—with the exception only of the 
rapidly changing field of atomic 
theory—will probably be up to date 
for five years to come. 


Partial contents: Matter and 
Energy. Basic Atomic Theory. 
Symbols, Formulas, Equations, Cal- 
culations. Nomenclature. Oxygen, 
Ozone, Hydrogen. The Gaseous, 
Liquid, and Solid States, Transitions 
Between States. Water and Hydro- 
gen Peroxide. Periodic System and 
Atomic Structure. Electronic Theory 
of Chemical Bonding. Size of 
Atoms, Ions and Molecules. Acids, 
Bases, Salts. Rates and Mechanisms 
of Chemical Reactions. Nuclear 


Chemistry. Organic Chemistry. 
854 pp. Pub. 1958 Text price $7.75 


To receive approval copies promptly, write: Box 903 


PRENTICE-HALL, Inc. 


PHYSICAL CHEMISTRY, 
2nd Edition 


by WALTER J. MOORE, 
Indiana University 


Dr. Moore’s text throughout, stresses 
clarity of treatment: here is no con- 
fusing welter of facts, figures and 
formulas likely to make physical 
chemistry ‘‘not only abstruse but 
permanently mysterious’? to the 
average student. 


Designed as a basic text for full year 
(or three semester ) course in Physical 
Chemistry or Advanced Physical 
Chemistry, the book is a thoroughly 
modern treatment of the subject—a 
text that shows clearly and precisely 
what has been accomplished in this 
field, and indicates the main line o 
present advance. 

Especially noteworthy is the in- 
creased amount of carefully graded 
problem material, and the inclusion 
of significant illustrative examples 
where helpful and desirable. 


Other Features: Treats wave me- 
chanics and statistical mechanics as 
an integral part of Physical Chemis- 
try. ‘Gives unusually thorough 
coverage to the structure of molecules 
and the relation of thermodynamic 
and kinetic behavior to molecular 
structure—in view of their impor- 
tance to the chemical engineer and 
in current research. Emphasizes 
necessary mathematical exactness 
(each equation throughout the text 
is derived by standard methods as it 
enters the discussion.) Devotes an 
entire chapter to the basic principles 
of quantum theory and quantum 
mechanics and then presents work- 
able background for material on 
molecular structure and chemical 
bonding in later chapters. 


633 pp. Pub. 1955 Text price $7.95 


Hi 


Englewood Cliffs, New Jersey 
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though this book is rather a large one, a 
single volume can hardly give a complete 
treatment of enzymology. Accordingly, 
the descriptive phases which are better 
left to handbooks and “methods” books 
are cursorily handled. 

In spite of the emphasis on general 
principles, the treatment is not entirely 
abstract; the authors generously illustrate 
these matters with data and figures. The 
concession to specific enzymes for their 
own sake is small. Photographs of most 
of the crystallized enzymes are shown and 
one chapter is devoted to a table of re- 
actions, which at a small cost of paper 
manages to mention virtually every 
known enzymatic reaction and to com- 


ment on these reactions in type groups. 
Some slight attention is given to methods 
of isolation and assay. 

Current theories of kinetics, reaction 
mechanisms, specificity, biological impli- 
cations, and enzymes in systems comprise 
the bulk of this volume. The authors 
not only describe current concepts well, 
but make quite clear what are the “great 
issues,’ probe current controversies and 
do not hesitate to interject their own 
interpretation in controversial areas. 

As a textbook, this is ideal for the ad- 
vanced graduate student majoring in 
biochemistry. It may be difficult for the 
more junior student and at any rate would 
have to be preceded or accompanied by a 
fair amount of “intermediary metabo- 
lism.”’ This is true despite a short 


University of Chicago 
University of Missouri 


St. Ambrose College 


Designed to satisfy the requirements of the one-semester course. 
Organized in outline form with a text proper for all students, and 
a 223-page supplement bound at the back, for chemistry majors. 


RECENT ADOPTIONS INCLUDE: 


Introductory Concepts, 60 pp.; Basic Text, 480 pp.; Supplement, 293 pp. 
Price —$6.90 


BLEMENTARY 
QUANTITATIVE 
ANALYSIS 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 
University of Wisconsin 


Stanford University 
Texas Technological College 
Wartburg College 


Teachers of Quant, Do You Have Your Examination Copy? 


Evanston, Illinois 


ROW, PETERSON AND COMPANY 


White Plains, New York 
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interesting chapter of Enzyme Biology. 
Dixon and Webb have not pretended ‘o 
deal with this aspect in any detailed 
manner. For the practicing biochemist 
or biologist this will be the standard 
reference in theoretical enzyme chemist, y, 
For the enzyme specialist this book \ il] 
be a joy and a necessity. 


BERNARD AXEL? )D 
Purdue Univers ity 
Lafayette, Indicna 


Polymer Reviews. Volume 1: The 
Effects of lonizing Radiation on Natural 
and Synthetic High Polymers 


Frank A. Bovey, Minnesota Mining and 
Manufacturing Co. Interscience Pub- 
lishers, Inc., New York, 1958. xiii + 
287 pp. Many figs. and tables. 16 x 
23.5 cm. $8. 


A book of this type must of necessity be 
reviewed in the light of developments in 
the field with which it is concerned. The 
subject of radiation and its effect on poly- 
meric materials is comparatively new and 
has undergone a history of rapid expan- 
sion which has been characterized by 
publication of many hasty and incom- 
plete researches. The consequence of this 
has been the appearance in the various 
journals of many contradictory experi- 
mental variables. The present book by 
Frank Bovey fills, at least partially, a 
great need for a critical review of the field 
of radiation and polymers. It carries the 
authority of a recognized polymer chemist 
who has also been part of an active group 
in the field of radiation effects. 

The reader is presented first with a con- 
cise review of the significant. character- 
istics of various types of radiation, the 
manner in which these interact with mat- 
ter, and the terms used to express radia- 
tion exposures. This is followed by two 
chapters on the general subject of radiation 
effects on polymers, the importance of 
different experimental variables and a 
mathematical treatment of the two major 
radiation effects, crosslinking and degrada- 
tion. These four initial chapters serve as 
a fine introduction to the subsequent treat- 
ment of individual types of polymers. 

The balance of the book contains a 
series of separate chapters reviewing the 
work on individual families of polymers 
such as hydrocarbons, acrylates, and 
methacrylates, halogenated polymers, di- 
olefins, condensation polymers, and finally 
natural polymers. This final chapter 
implicitly suggests the close basic rel: tion- 
ship that exists between the radiation 
polymer chemist and the radiation bi- 
ologist. The depth of treatment varies 
appreciably from an extensive analysis of 
hydrocarbon polymers and natural ;oly- 
mers to a very brief review of the work on 
halogenated polymers. This situatio. isa 
natural reflection of the varying amov't of 
effort which has been spent on these «: Ter- 
ent polymer types. 

The author has been critical in his »lee- 
tion of reference data and has emph:sized 
those contributions which cover chemical 
changes and effects. From thes: the 
author suggests possible mechanis™s 
account for the experimentally obs«rved 
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THE CHEMISTRY OF ORGANIC COMPOUNDS 

Fifth Edition 

By JAMES BRYANT CONANT; 

and ALBERT H. BLATT, Queens College, New York 
Significantly revised and reorganized, this compact text 
offers sufficient material for those who are taking a terminal 
course and also provides a good foundation for those who plan 
advanced work. Relating concepts to their application, the 
authors discuss important mechanisms in connection with 
reactions to which they apply and bond types in connection 
with structures containing them. Coming May 1959 


A SHORT COURSE OF ORGANIC CHEMISTRY 


By JOHN E. LEFFLER, Florida State University 

Primarily designed to give the non-major a practical 
understanding of organic chemistry, this text first orients the 
student to basic concepts and nomenclature and then proceeds 
to a unified survey of the important classes of compounds. 
Meaningful and unusual applications are presented in chapters 
on special topics—including the organic chemistry of odor and 
color, molecular energy, and the chemistry of large molecules. 


Coming April 1959 
QUALITATIVE ANALYSIS AND 
ANALYTICAL CHEMICAL SEPARATIONS 


Second Edition 

By PHILIP W. WEST and MAURICE M. VICK, Louisiana 
State University 

This thorough treatment of qualitative analysis features a 
practical non-sulfide scheme of separation. An introduction 
to laboratory procedures is followed by a theoretical discussion 
of the principles and calculations pertaining to chemical 
equilibria. A new section, dealing with the metallurgy and 
chemistry of metals, includes useful information on 
mathematical operations and spot tests. Coming April 1959 


GENERAL CHEMISTRY: A SYSTEMATIC APPROACH 
Second Edition 

By HARRY H. SISLER, University of Florida; CALVIN A. 
VANDER WERF, and ARTHUR W. DAVIDSON, both at 
University of Kansas 

This up-to-date text, designed primarily for chemistry majors, 
presents a sound, balanced foundation in general chemistry. 
Emphasis is on consistent correlation of the chemical and 
physical properties of elements and their compounds with 
atomic and molecular structure. The latest developments in 
the chemistry of the newer elements, rocketry, plastics, and 
medicine are discussed. Coming March 1959 


INTRODUCTORY CHEMISTRY 

Second Edition 

By LILLIAN HOAGLAND MEYER, Western Michigan Uni- 
versity 

An introduction to the principles and nomenclature of 
chemistry, this text is especially intended for students 
majoring in nutrition, textiles, pre-medicine and other allied 
fields. 'The second edition features an extensive revision and 
updating of the chapters on biochemistry, textile chemistry, 
radio-chemistry and atomic theory. Coming April 1959 
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Chemistry Books 
From McGRAW-HILL 


ORGANIC CHEMISTRY 


George S. Hammond 
California Institute of Technology 


Donald J. Cram 
University of California at Los Angeles 


Ready in Spring, 1959 


A pioneering approach to elementary 
organic chemistry. The extensive treat- 
ment of mechanisms is presented more 
scientifically than usual. It attempts to 
bring the undergraduate student closer 
to the frontiers of organic chemistry which 
is approached from three different points 
of view. The first group of chapters 
treats relationships based on structure; 


the second, emphasizes the relationship 
among organic reactions; and the third 
group illustrates associations based upon 
origin, use and chemical terminology of 
organic compounds. Thus, students are 
thoroughly grounded in structure and 


reactivity before they encounter complex 
molecules and their reactions. 


PROBLEMS IN ORGANIC CHEMISTRY 


Corwin Hansch 
Pomona College 


George K. Helmkamp 
University of California, Riverside 


Ready in Spring, 1959 


The first of a series of projected paper- 
bound problems books for the required 
undergraduate chemistry courses. This 
book contains an outline of organic chem- 
istry which follows the general pattern of 
non-integrated (aliphatic and aromatic) 
approaches to the subject. This outline 
contains all the material necessary to 
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solve the problems given, and serves as a 
valuable review for the various tests and 
placement exams for graduate school 
which students must face. Its primary 
purpose is to provide a large number of 
problems in organic chemistry, together 
with specific help in learning to solve 
organic problems of all kinds. 


McGRAW-HILL 


330 West 42nd Street 


Ww. CO! 
Pennsy 
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w. CONARD FERNELIUS 
Pennsylvania State University 


PHYSICAL ORGANIC CHEMISTRY 


BOOK COMPANY, INC. 


Four important Books From 


The McGraw-Hill Series in Advanced Chemistry 


JOHN D. ROBERTS 


California Institute of Technology 


NUCLEAR MAGNETIC RESONANCE: Applications to Organic Chemistry 


By John D. Roberts, California Insti- 
tute of Technology. This brief book is 
the outgrowth of some forty lectures in 
which it was attempted to explain the 
phenomenon of nuclear magnetic reso- 
nance absorption and the uses of high- 
resolution nuclear magnetic resonance 


By J. A. Pople, Cambridge University; 
W. G. Schneider, National Research 
Council of Canada; and H. J. Bernstein, 
National Research Council of Canada. 
Written primarily for the chemist and 
physicist, this very important and timely 


By Jack Hine, Georgia Institute of 
Technology. This text describes the 
accepted mechanisms for various organic 
reactions, and gives an understanding of 
the manner in which one uses experi- 
mental data to arrive at a reaction mech- 
anism. Although more than half the 


STATISTICAL MECHANICS: Principles and Selected Applications 


By Terrell L. Hill, University of Oregon. 
Written for graduate students and re- 
search workers in theoretical chemistry 
and physics, this book summarizes the 
principles of statistical mechanics at an 
intermediate level, and presents an or- 
ganized and detailed account of certain 
important applications of statistical me- 


New York 36, New York 


Editorial Board 


LOUIS P. HAMMETT 
Columbia University 


HAROLD H. WILLIAMS 
Cornell University 


spectroscopy. It will be of service to 
practicing chemists and students as a 
guide to various applications of NMR 
spectroscopy and an introduction to 
other authoritative works. Throughout 
the coverage is illustrative rather than 
comprehensive. 118 pages, $6.00. 


volume explains the principles underlying 
high resolution NMR, and describes the 
range of applications for this newly- 
developed analytical method of structure 
determination. Ready in Spring, 1959. 


book deals with polar reactions, space is 
allotted to free-radical reactions in reason- 
able accord with their importance and 
with the extent to which they are pres- 
ently understood. Four-centered reac- 
tions are also treated separately. 497 
pages, $9.50. 


chanics which have been worked out 
since 1940. The applications are the 
mest important part of the book; the 
principles are included primarily for 
completeness and to make the book 
self-contained. Appendixes supplement 
the text. 432 pages, $9.00. 


DAVID N. HUME 
Massachusetts Institute of Technology 
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results. The paucity of data in some «eas 
prevents the author from making a ‘irm 
statement to account for the behavior of 
some systems. This was notable in the 
chapter on halogenated polymers but «uch 
minor shortcomings are inevitable in ; uch 
a broad new field. 

The book is in general a well-organ zed, 
well-written work which should bh: of 
special value to the newcomer to the iield 
of polymer radiation chemistry. It is also 
a fine reference volume for the more ex peri- 
enced researcher since it gathers together 
and catalogues in a somewhat critica] 
fashion much of the published literature in 
the field. 


D. S. BALLANTINE 
Brookhaven National Laboratory 
Upton, New York 


Chloroplast Pigments and 
Chromatographic Analysis 


Harold H. Strain, Senior Chemist, 
Argonne National Laboratory. The 
Pennsylvania State University, Uni- 
versity Park, Pa., 1958. 180 pp. 
Lithoprint. 21.5 X 27.5 cm. Paper 
bound. $2.50. 


This volume presents in expanded form 
the Thirty-second Annual Priestley Lee- 
ture Series at Pennsylvania State Uni- 
versity. 

In Lecture I a brief summary on photo- 
synthesis precedes the historical review of 
the pigments, investigation of their prop- 
erties, and of separation methods, in- 
cluding column and paper chromatog- 
raphy. Lecture II describes techniques 
for the separation of the green chloro- 
phylls a and 6, and of the various carot- 
enoids, with special stress on the pre- 
vention of secondary changes of these 
sensitive substances during the opera- 
tions. Lecture III reports the isolation of 
specific yellow pigments in algae, and in 
other plants, on isomerization and allo- 
merization products, chlorophylls ¢ and d, 
chlorophyll isomers a’ to d’, isochloro- 
phylls d and d’, as well as on some cliloro- 
phyll derivatives of the pheophytin and 
the chlorophyllide types. 

The following lecture (IV), Ciiloro- 
plast Pigments and the Modifications of 
Chromatography, surveys the develop- 
ment of chromatography from the strictly 
empirical approach to the attemp's of 
selecting systems of sorbents and so!vents 
optimal for the separation of mixtu':s of 
substances of certain structures. It von- 
tains many useful technical hints, «ome 
theoretical considerations about so:))tlon 
sequences (mainly of carotenoids), «1d 4 
cautioning discussion on the use of /? or R; 
values for the comparison of sy=':'Ms, 
whose identity (e.g., in temperature «ctl- 
vation of sorbent, impurities) is nv’ a& 
sured. 

The last lecture (V), Electrochrom:(og- 
raphy and Analogous Differentia! \i- 
gration Methods of Analysis, use- the 
chromatographic separation of the 
plast pigments as the starting point {the 
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Check these new and forthcoming WILEY texts... 


BRIEF COURSE IN ORGANIC CHEMISTRY, Second Edition 


By Lyell C. Behr, Mississippi State University; Reynold C. 
Fuson; amd Harold R. Snyder, both of University of Illinois. 
Thoroughly revised and almost completely rewritten, this 
new edition has been brought up to date and contains refer- 
ences to Many substances of practical value not found in other 
books. These include vitamins, hormones, other natural 
products, medicinals, agricultural chemicals, and other sub- 
stances of biological interest. 


By Louis Gordon, Case Institute of Technology; Murrell L. 
Salutsky, W. R. Grace © Company; and Hobart H. Willard, 
University of Michigan. Written by three men who have con- 
tributed most of the existing literature in the field, this book 
presents analytical methods for accomplishing precipitation 
from homogeneous solution so efficiently as to make re-pre- 
cipitation unnecessary. The authors believe that experimenta- 
tion with homogeneous solutions will eventually lead to the 
discovery of techniques providing easy 
operations. More recent theories are examined of the co- 
precipitation phenomena arising from research work on homo- 
geneous solution. 1959. 646 pages. College edition $10.50. 


BIOPHYSICAL SCIENCE—A Study Program 


Editor-in-Chief: }. L. Oncley, Harvard Medical School. The editors 
compile in compact, readable form the proceedings of the 
Study Program in Biophysical Science held in Boulder, Colorado in 
July and August, 1958. The contributions of over fifty leading 
research scientists form an unprecedented collection of scientific 
information for developing courses, for guiding research, and 
for stimulating interest in biophysical science. The contents 
include the edited lectures and addresses, bibliography and 
references, and information on sponsorship, organization, and 
participation. The conference was held under Grant RG-5048 
from the Division of Research Grants of the U. S. Department 
of Health, Education, and Welfare. 1959. In press. 


THE CHEMISTRY OF 
INDUSTRIAL TOXICOLOGY, Second Edition 


By Hervey B. Elkins, Department of Labor and Industries, Common- 
wealr of Massachusetts. Retaining the first edition’s extensive 
treatment of the subject and at the same time containing much 
speciiic information on industrial hazards and chemical pro- 

ures, this second edition includes a wealth of new material. 
It offcrs additional and revised information on all of the new 
or nc wly recognized hazards. Also included are discussions of 


new developments in the field of industrial toxicology in rela- 
tion to standard permissible concentrations, and analytical 
methods, with particular emphasis on the analysis of body 
Prob. $11.50. 


fluids. 1959. 452 pages. 


Send for examination copies. 


JOHN WILEY & SONS Inc. 440-4th Ave., New York 16, N. Y. 


Aromatic and heterocyclic compounds are introduced’ early, 
and the order of presentation emphasizes the similarities among 
aliphatic, aromatic, and heterocyclic compounds, rather than 
their differences. The Second Edition offers more detailed 
examples, illustrations, and explanations. New chapters 
treat homologous series, naturally occurring esters, and sul- 
phur compounds. Ready in April. Approx. 302 pages. Prob. 
$5.75. 


BASIC PHYSICS OF 
ATOMS AND MOLECULES 


By U. Fano and L. Fano, both of the National Bureau of Standards. 
This text offers a systematic treatment of quantum physics, yet 
does not require an extensive familiarity with its mathematical 
procedures. The authors develop ideas and establish laws 
through inductive analysis of experiments and only then 
formulate the mathematical symbols, equations, and calcula- 
tions that represent them. As starting points of the inductive 
analysis they have chosen a few experiments that illustrate most 
directly the characteristic properties of atomic systems. The 
book gives a qualitative picture of the properties of atoms. 
1959. Approx. 421 pages. Illus. College edition prob. $8.25. 


ORGANIC REACTIONS, Volume 10 


Editor-in-Chief, Roger Adams, University of Illinois. This new 
volume in a well-known series adheres to the same purpose as 
its forerunners: to present a compilation of all the important 
synthetic chemical reactions. Like the other volumes it pro- 
vides a comprehensive survey of particular reactions, and in- 
cludes general discussions of methods, modifications, examples 
of applicability, special precautions, detailed descriptions of 
procedures, expected yields, and other pertinent data. It 
offers an extensive review of the Michael reaction and two 
chapters that deal with the reaction between diazonium salts 
and reactive hydrogen atoms on aliphatic carbon atoms. Ready 
in June. Approx. 560 pages. In press. 


THERMODYNAMICS AND 
STATISTICAL THERMODYNAMICS 


By J. G. Aston and J. J. Fritz, both of The Pennsylvania State 
University. One of the first volumes in the field of thermo- 
dynamics to provide a concise but complete discussion of the 
new statistical methods for calculating thermodynamic sl 
ties of ideally gaseous organic compounds. The rapid develop- 
ment and seceleeltansien of statistical thermodynamics enabled 
the authors to compare accurately measured values of thermo- 
dynamic quantities with those calculated from molecular and 
spectroscopic data. Calculations involving electronic energy 
levels are examined to introduce other thermodynamic proper- 
ties capable, for example, of yielding very low temperatures in 
the magnetic cooling process. Ready in April 1959. Approx. 
588 pages. Prob. $8.25. 
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BOOK REVIEWS 


discussion, evaluation, and correlation of 
methods applying the phenomenon of 
differential migration of charged and un- 
charged particles in general. 

Almost 70 references lead the reader to 
most of the recent summary works in the 
fields of chlorophyll pigments, carotenoids 
in plants, photosynthesis, and chroma- 
tography, to original articles of a number 
of investigators, and necessarily to Strain’s 
publications, which form the basis for this 
lecture series. 

Throughout the book clear line draw- 
ings illustrate the sequences of zones in the 
various chromatograms. For many pig- 
ments, diagrams of the characteristic 
spectral absorption curves are furnished. 
Only about a dozen typographical errors 
were noted by the reviewer, all minor, 
except possibly the confusion of neoxan- 
thin and violaxanthin on pages 76 and 77. 

According to the Foreword one of the 
qualifications of a Priestley lecturer is 
‘the ability to present his material so that 
it is intelligible and stimulating to the 
college junior as well as interesting and in- 
formative to specialists in narrower seg- 
ments of the same field.” Strain has 
handled this part of the assignment very 
well. 


RoTHEMUND 
Box 64 
Yellow Springs, Ohio 


Proceedings of the Congress on Modern 
Analytical Chemistry in Industry 


Published for The Society for Analyt- 
ical Chemistry, W. Heffer & Sons, 
Ltd., Cambridge, England, 1958. vii + 
244 pp. 17.5 X 25 cm. (2 guineas.) 


The text contains the 23 papers pre- 
sented before the Congress on Modern 
Analytical Chemistry in Industry organ- 
ized by the Scottish Section of The Society 
for Analytical Chemistry which was held 
at the University of St. Andrews in June, 
1957. The Congress was divided into 
3 sections: I, Analysis in Modern Indus- 
try (8 papers); II, The Application of 
Some Newer Analytical Techniques in 
Industry (9 papers); III, Developments 
in Analysis for New Problems in Indus- 
try (6 papers). The papers are extremely 
well written and present an up-to-date 
picture of research and analytical chem- 
istry in the industry of Great Britain. 
Only one contributor was from the United 
States (Professor G. Frederick Smith). 
The tables and figures are of good quality. 
Representative titles of the papers are as 
follows: Modern Analytical Methods in 
the Iron and Steel Industry, Emission 
Spectroscopy in Industrial Analysis, Mod- 
ern Analytical Chemistry and the Rarer 
Metals, and The Geochemical Approach 
to Prospecting for Minerals. Most of the 
papers include a list of references as well as 
the results of an informal discussion ses- 
sion. It is unfortunate that the book 
includes no subject index. The obvious 


lack of direct continuity between succes. 
sive papers and the brevity of the titles 
often conceal the great wealth of inforina- 
tion that is present. 


James M. PaPpPENHACEN 
Kenyon Col'ege 
Gambier, Chio 


Chemistry of the Rare Radioelements 


K. W. Bagnell. Academic Press, Inc, 
New York, 1957. x+177pp. 14 ‘igs, 
28 tables. 14 X 22cm. $5. 


This useful little book was written 
“with the object of collecting all the pub- 
lished data on the elements from polonium 
to actinium ingo one volume and to give 
some account of the methods used for 
the study of their chemistry.”” It would 
appear to have succeeded remarkably well 
in its goal. Certainly anyone who wishes 
to become familiar with the chemistry of 
these elements (Po, At, Fr, Rn, Ra, and 
Ac) will want to look at this volume care- 
fully. The style of writing is concise and 
clear and appears on perusal to be ac- 
curate. It is enriched by the author’s own 
researches and experiences. Misprints 
and other similar errors are few. On the 
whole the book is very interesting. It 
may even stimulate more adventurous 
souls into trying to obtain these substances 
to fill some of the admittedly large gaps 
which still exist in the knowledge of these 
elements. 

(Continued on page A108) 
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NEW BOOKS FROM OXFORD 


Expansion Machines for 
Low Temperature Processes 
by S. C. COLLINS and R. L. CANNADAY 


This is a brief description of the development of expansion machines for refrigerative 
purposes and of their application to many low temperature processes which has 
accounted in part for the phenomenal increase in the use of low-level refrigeration in 
science and technology since World War II. (Ozford Library of Physical Sciences) 
53 illustrations. $3.00 


oe History of Technology 


Volume V, The Late Nineteenth Century c. 1850 to c. 1900 
edited by CHARLES SINGER, E. J. HOLMYARD, 


A. R. HALL and TREVOR I. WILLIAMS 


This volume completes the set which deals with the subject from the Old Stone Age 
to the later nineteenth century. All five volumes are written in plain language in- 
tended for the general reader and a large proportion of the volumes more than 3,000 
illustrations were drawn for this work. Among the topics in Volume V are: food 
production, the steel industry, petroleum, steam and internal combustion engines, 
electricity, chemicals, railway engineering, ship-building, aeronautics, building ma- 
terials and techniques, fabrics, ceramics, printing, and photography. $26.90 


Integral Calculus 
by W. L. FERRAR 


This new book on integral calculus is a companion volume to the author’s Differential 
Calculus. It is intended for undergraduate students of mathematics and science at 
universities. Part I deals with the indefinite integral; Part II with the definite in- 
tegral including the Riemann-Stieltjes integral; and Part ITI with double, triple, line, 
and surface integrals. Text figures. $5.60 


The Chemical Kinetic of Enzyme Action 
by KEITH J. LAIDLER 


This is a general account of the kinetics of enzyme reactions, including deactivation 
processes. Chapters one to eight deal with general principles including various types 
of applicable kinetic equations and also mechanisms. Chapters nine to thirteen deal 
with specific enzyme systems including hydrolytic enzymes and the denaturation of 
proteins. Text figures. $9.60 


Al all bookstores 
OXFORD UNIVERSITY PRESS, INC. 
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BOOK REVIEWS 


This reviewer has only one point to 
offer which it is believed would have con- 
tributed a great deal to the usefulness of 
the work. As it stands, the volume is 
simply a well-organized collection and 
summary of literature. Thus, as an ex- 
ample in the chapter on radium, a “‘cal- 
culated’’ heat of reaction of radium with 
water is given as 90 kcal/g atom; yet 
the standard AH° for Rat*+ (aq), a much 
more fundamental quantity, is omitted. 
A deposition potential for radium is given 
as —1.718 v (calomel) (which must surely 
correspond to oxide and/or hydroxide for- 
mation) although the standard reduction 
potential of —2.92 v is not listed. No 
mention is made of the atomic weights 
of radium (and the other elements) de- 
rived from nuclear decay data, although 
such sources almost always lead to a more 
accurate value. An estimated ionic crys- 
tal radius for Ra** is given as 2.45 A in the 
same sentence with an experimentally 
determined one of 1.52 A from RaF, with 
no comment as to the validity of either. 

One would have hoped that a more 
scholarly and selective appraisal of the 
literature could have been made by a man 
a a leading contributor to the 
field. 


James W. CoBBLE 
Purdue University 
Lafayette, Indiana 


Constitution of Binary Alloys 


Maz Hansen, Managing Director, Met- 
allgesellschaft A.G., Frankfurt-Main, 
with the cooperation of Kurt Anderko, 
Research Metallurgist, Metallgeseil- 
schaft A.G. 2nd ed. McGraw-Hill 
Book Co., Inc., New York, 1958. xix + 
1305 pp. 684 figs. 47 tables. 16 X 
23.5 cm. $32.50 


Seldom does one find as complete a ref- 
erence work as this in a single volume. 
The data are recent (some 1957 items are 
included), inclusive (1286 systems are 
covered), and conveniently presented (the 
684 phase diagrams are in atomic per cent 
rather than weight per cent). Crystallo- 
graphic data likewise are provided with a 
completeness that includes lattice spacings 
of intermediate phases. The reader is 
impressed by the vast amount of informa- 
tion which must have been critically 
evaluated in the preparation of this work. 
The following is typical: ‘According to 
thermal, microscopic and electrical inves- 
tigations and roentgenographic measure- 
ments. ...” 

Obviously the specialist will find this 
book indispensable. It belongs in every 
academic library which provides complete 
reference coverage of chemistry and re- 
lated fields. Even students in elementary 
physical chemistry courses should dis- 
cover this compendium of information at 
the same time they discover the phase rule. 


W. F. K. 


Rheology, Theory and Applications. 
Volume 2 


Frederick R. Eirich, Editor, Polytechni: 
Institute of Brooklyn. Academic Press 
Inc., New York, 1958. xiii + 591 pp 
220 figs. 52 tables. 16 X 33.5 cm 
$18. 


This second volume about rheology, th. 
science of deformation and flow, not on) 
includes more about theoretical treatments 
but also deals specifically with organic 
glasses, raw elastomers, cellulose derivs- 
tives, fibers, and asphalts. Also there is . 
chapter dealing with the earth’s interior 
which, interestingly enough, follows the 
general principles ‘derived from the study 
of less ‘immobile’ objects.’”’ In Chapter 
III, T. Rhee and H. Eyring present their 
relaxation theory of transport phenomena 
with much evidence to show its general 
applicability. The theory encompasses 
more than any other and is a partial 
answer to the cry raised in Volume 1 for a 
generalized theory of flow and deforma- 
tion. There are two chapters on experi- 
mental techniques—one on fluids that 
overemphasizes the utility of the concen- 
tric cylinders method for obtaining vis- 
cosities and one about measurements 
on viscoelastic bodies. 

The chapters in the second volume 
appear to be more uniform in style and 
outline than those in Volume 1 (see THis 
JOURNAL, 34, A284 (1957)). There are 
even fewer obvious errors, although the 


(Continued on page A110) 
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ROBERT T. MORRISON 
New York University; and 


ROBERT N. BOYD, a/so 
New York University 


READY IN MARCH— 
a new college text on... 


Organic Chemistry 


This new text emphasizes the dependence of properties upon 
structure and stresses the understanding of principles rather than 
the memorization of unrelated facts. Fundamental similarities 
among different reactions are shown by means of mechanisms: 
reactivity and orientation are developed in terms of relative rates 
and simple energy considerations. Outstanding features of the 
book include the early introduction of orbital theory, stereo- 
chemistry, resonance, inductive effects, and modern concepts of 
acids and bases; an extremely thorough treatment of the chem- 
istry of free radicals, carbonium ions, and carbanions; a true 
integration of aliphatic and aromatic chemistry; and an emphasis 
on methods of synthesis actually used by practicing chemists. 
Numerous problems, plus discussions of methods of solving them, 
are included throughout the text to encourage students to extend 
their knowledge of theoretical principles. 


“Morrison and Boyd have started from scratch and 
written a full text based entirely upon a unified 
concept which constitutes the generally accepted 
theory of organic chemistry. This book attempts to 
“explain’’ rather than ‘‘describe’’ the transfor- 


run through this entire text like a “golden thread,” 
makes of ORGANIC CHEMISTRY @ rational whole 
rather than a collection of thousands of apparently 
unrelated facts. Consequently, this book should 
serve as an admirable background for those students 


mations which —_ types of organic compounds 
undergo. The application of a few well-established 
fundamental physical principles and concepts, which 


who really want to understand organic chemistry.” 
Richard T. Arnold, Program Administrator, 
Alfred P. Sloan Foundation. 


For first year courses... 


Principles of Chemistry 


This highly popular text simplifies the application of chemical 

principles with two important generalizations: structurally 

speaking, there are two main types of compounds—the ionic 

and the covalent; there are two main types of ordinary chemical 
b reactions—oxidation-reduction and acid-base. Descriptive chem- 

y 

istry is used throughout the book to enrich and complete the 
principles under discussion and water is used as a model com- 
pound to illustrate the modern theories of solvation of ions and 
molecules, the nature of hydrogen bonding, redox reactions, and 
acid-base behavior. Numerous problems and exercises, which 
can be answered only by thoughtful reasoning, are included at 
the end of each chapter. ‘I would enthusiastically recommend this 
text for any introductory course." Vernon C. Bulgrin, University 
of Wyoming. 


DONALD C. GREGG, 
University of Vermount 


ALLYN AND BACON «© College Division 


150 Tremont Street, Boston 11, Massachusetts 
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BOOK REVIEWS 


inevitable exponent of wrong sign and 
dangling participles does occur (pages 116 
and 158, for example). 

Considerable recent work is included in 
most chapters as evidenced by the number 
of references since 1950. Suggestions as 
to the course of future work enhance the 
. value of this volume for workers in the 
' general field. There are numerous refer- 
ences to Volume 1, few specific in nature. 
In general, each chapter is self-contained, 
often with repetition of material, a feature 
justified by the editor on the basis of 
completeness of a subtopic. Volume 2 
will, therefore, stand complete as a useful 
reference book without Volume 1. If 
Volume 1 was purchased, this volume 
ought to be used also. 


Emerson E. GARVER 
Northern Michigan College 
Marquette 


Spot Tests in Inorganic Analysis 


Fritz Feigl, Professor at the University 
of Brazil. Translated by Ralph E. 
Oesper. Fifth English edition. Else- 
vier Publishing Co. Distributed by D. 
Van Nostrand Co., Inc., New York, 
1958. xiii + 600 pp. 16 X 23.5 cm. 
$13.25. 


The fourth edition of this book was 
published in 1954 under the title of “Spot 
Tests, Vol. I, Inorganic Applications,”’ 
the companion volume being ‘Spot Tests, 


Vol. II, Organic Applications.’”” The 
fifth English edition of the latter appeared 
in 1956 as “Spot Tests in Organic Analy- 
sis.’’ 

In “Spot Tests in Inorganic Analysis,’’ 
the fifth English edition, more than a hun- 
dred new tests and applications have been 
added and many oid tests have been im- 
proved. The book contains much new 
material published for the first time, most 
of it being experimental work conducted in 
the author’s own laboratory. Experi- 
mental details and explanation of the 
chemistry of the tests have been brought 
up to date. The arran, ment of the 
material and the description of tests is the 
same as in the previous edition. 

The book contains seven chapters: 
Chapter 1, Development, Present State 
and, Prospects of Inorganic Spot Test 
Analysis (26 pp.); Chapter 2 (by P. W. 
West), Spot Test Techniques (30 pp.); 
Chapter 3, Tests for Metals, Cations and 
Anions of Metallo Acids (201 pp.); Chap- 
ter 4, Tests for Acid Radicals: Anions 
(103 pp.); Chapter 5, Tests for Free 
Elements (22 pp.); Chapter 6, Systematic 
Analysis of Mixtures by Spot Reactions 
(45 pp.); and Chapter 7, Application of 
Spot Reactions in Tests of Purity, Exam- 
ination of Technical Materials, and 
Studies of Minerals (88 pp.). At the end 
of each chapter is an extensive list of refer- 
ences to the literature, the total being 
more than eleven hundred. 

Chapter 7 is followed with a tabular 
summary (18 pp.) of the limits of identi- 
fication attained by spot tests for (1) cat- 
ions, (2) anions, and (3) free elements. 


If a reaction can be carried out in different 
ways, the limit of identification is given 
for the most sensitive procedure. Author 
and subject indexes conclude the book. 
R. E. Oesper, well-known translator of 
Feigl’s books, is to be congratulated for 
making ‘Spot Tests in Inorganic Analy- 
sis’ available in clear and concise Englis!. 
Printing and paper are good and the boo 
has an attractive flexible cloth binding. 
This volume, together with its com- 
panion volume on “Spot Tests in Organic 
Analysis” (1956), is a useful and up-to- 
date source of information not only to 
analytical chemists but also to organic 
chemists, pharmaceutical chemists, bio!- 
ogists, and mineralogists, as well as io 
advanced students in chemistry. Re- 
search workers in analytical chemistry 
will find these two volumes stimulating 
and helpful. 
Joun H. Yor 
University of Virginia 
Charlottesville 


Nouveau Traite de Chimie Minerale. 
Volume 4 


Edited by Paul Pascal, Honorary 

Professor, Sorbonne. Masson et Cie, 

Paris, 1958. xxxix + 974 pp. 87 figs. 

18 X 26 cm. 

Beryllium, magnesium, calcium, stron- 
tium, barium, and radium are the ele- 
ments from Group II covered by this 
volume of Pascal’s new treatise. With 
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An Introduction to the Basic Unit Operations . . . 


Essentials of 


Quantitative Analysis 
A. A. BENEDETTI-PICHLER, Queens College 


A well-organized textbook and laboratory manual 
dealing with the fundamentals of observation and measuring. 


CHEMISTRY 
VISUALIZED 
AND APPLIED 


1957. Second Edition — Completely revised 
By ARMAND J. COURCHAINE 


Book gives specific numerical data on the degree of precision of 
many unit operations, and equations to calculate limits of 
error for almost any quantitative operation. ‘‘Impressive... 
thorough, and firmly based on valuable practical detail.'’'—The 
Chemical Age. 138 ills., tables; 666 pp. $12.50 


The World of Atoms 


J. J. G. McCUE, formerly of Smith College; with the 
assistance of KENNETH W. SHERK, Smith College 


An introduction to physical science. Combining both 
physics and chemistry, book focuses on atomic science as a 
coherent branch of study. Each scientific concept is illustrated 
by a demonstrable experiment. Numerous graded exercises. 
well-conceived introduction.’’—Journal of the F in 
Institute. 284 ills., tables; 659 pp. $7 


This text has steadily gained recog- 
nition and popularity for the survey 
courses offered to undergraduates in 
college chemistry. 

Among the many schools now using 
this completely new edition are Mar- 
quette University; Northwestern Uni- 
versity; St. Joseph’s, Emmetsburg, 
Maryland; University of Cincinnati; 
Wagner College; Hartnell College; and 
Hamline University. 

We want teachers and instructors to 
know this book. A card will bring you 
a complimentary copy for consideration 
as a text for your next class. 


702 Pages Profusely Illustrated 
Full Inder $5.50 


Address your request to: 
Educational Dept. 


G. P. PUTNAM'S SONS 
210 Madison Ave., New York 16, N. Y. 


The Evolution of Chemistry 
EDUARD FARBER 
This comprehensive and thorough volume is a history of the 


ideas, methods, and materials of chemistry. ‘‘A well-written, 
well-documented, ever-engrossing narrative." —The Science 
Counsellor. 30 ills., 349 pp. $6 


THE RONALD PRESS COMPANY + 15 East 26th St, New York 10 
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SCHOOLS 


CENTRIFUGE 


COMPLETELY SAFE for student use. 
Interchangeable cast aluminum 
head holds 10 x 75 mm tubes 

and 13 x 100 mm tubes. 


No waiting—stop Centrifuge 
with slight palm pressure. 
Silent, ruggedly built 

for long life. 


No. JC 3080—Waco Separator 
for 110 volt 60 cycle. . . $47.00 


perfectly shaped 

for semi micro. rrosion-resistant monel 

metal with a red plastic handle. Blade is 
slightly dished with a round bottom. 

No. JC 10115—Waco Spatulas, monel, 175 mm 

tenn. 23 x 5 mm blade 

tapered to 3 mm tip. 


W/ $3.10 per dozen $24.00 per 100 


HOT PLATE 


A 3” personal hot plate for 
each student. Priced under 
three dollars. Made to speci- 

fications of Dr. L. F. Fieser 

for organic semi-micro. 
Nichrome element and highl 

conductive aluminum h on 

Complete with cord set. 


No. JC 6612—Waco hot plate $2.95 


BURNER 


Adjustable for Natural and Mixed 
Gases. Both gas and air are ad- 
justable for full control of flame. 
Nickel-plated brass with flame 
stabilizer top. Takes wing- 

top, burner height 85 mm. 

No. JC 2627 Waco Burner. . $1.80 each 
Dozen or more 1.60 each 


WRITE FOR FREE 
SEMI-MICRO Catalog No. JC-2 
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MECHANICAL HAND 


Apparatus Clamp 


NOW! MORE VERSATILE 
THAN EVER — with im- 
proved convenience for at- 
taching rods of VARIOUS 
SIZES... 


@ Functions on either a vertical or @ Features a unique reversible 
horizontal rod clamping arm equally efficient for 
the smallest or the largest loads 
@ Excellent grasping power for 
shapes other than the cylindrical 
@ Permits placement of apparatus ° Choice of spring type or solid 
as close to a vertical support rod clamping merely by degree of 
as desired, or at any distance screw tightening 


The most versatile laboratory clamp yet designed! 


@ Performs either as an extension 
clamp or a direct mounted type 


© Smal! Mechanical Hand, ex- @ Large Mechanical Hand, ex- 
tension mounted, showing tension mounted. 
ing-back"’ feature. 


Heavy aluminum construction with small parts of stainless steel. 
SMALL SIZE: LARGE SIZE: 

Cat. No. 22990-6 Cat. No. 22990-10 
Capacity 0-244" Capacity 0- 3%" 

$4.25 $4.75 


Write for further detailed information. 


New York Laboratory Supply Co., Inc. 
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NATIONAL LEAD COMPANY of Ohio 


has urgent need for qualified technical personnel. 
As contract operator for the Atomic Energy Com- 
mission, the National Lead Company of Ohio oper- 
ates the Feed Materials Production Center near 
Cincinnati, Ohio. Technical activities at the project 
involve plant assistance, process development, and 
process improvement aimed at more economical 
production of uranium fuel elements for use in 
nuclear reactors. 


@ ANALYTICAL DEVELOPMENT CHEMIST 


Ph.D. degree or equivalent 


Background should include experience in instrumental analysis 
with emphasis on flame photometry, polarography, coulometry 
and related fields. Ability to write technical reports is necessary. 


BOOK REVIEWS 


the exception of some introductory :»- 
marks, the textual material has ben 
written by authors other than the edit: r. 
The average number of pages devoted to 
each element is about 165, except for tie 
265 on calcium and 27 on radium. 

While the date of publication for the 
volume is given as 1958, individual bil \i- 
ographies show that no literature searc!ies 
were made beyond 1956, and a few wore 
not made beyond 1954. It is felt tl.at 
this is a defect in the volume’ and that 
later searches should have been mide 
prior to final publication. Yet the lack of 
a truly comprehensive inorganic chemistry 
reference work since the 1930’s, except 
Gmelin, does not make this too serious a 
drawback, and several years must be taken 


to publish the complete set. 

A comparison with volumes of the 
treatise already published shows that the 
generally good standards of the work are 
being maintained. No change has been 
made in format and bibliographic devices, 
and continuity is being retained despite 
various dates of publication. This volume 
and volumes published to date indicate 
that this treatise will be a valuable ref- 
erence set when complete. 


@ RADIOCHEMIST 


M.S. degree or its equivalent, with a background in radiochem- 
istry. Position requires ability and desire to organize and super- 
vise radiochemical programs. Work will consist of varied radio- 
activity measurements and tracer work. 


Please send resume of education, experience, and salary requirements to 


EMPLOYMENT SUPERVISOR, Dept. J-110, 


Sead Company OF 


FEED MATERIALS PRODUCTION CENTER 
P. O. Box 158, Mt. Healthy Station, Cincinnati 31, Ohio 


Roaer V. Krum 
University of Florida 
Gainesville 


The distinctive shape of the Coors Alumina 
Mortar and Pestle is made possible because 
of the extremely high mechanical strength 
of the 96% aluminum oxide. This unique 
shape allows the mortar to be more firmly 
and comfortably held. 


Because it possesses the hardness of sapphire 
its tough, hard aluminum oxide surface resists 
wear and consequent sample contamination. 


A RUBBER RING INSERTED IN THE BASE PREVENTS SLIPPAGE 
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MEW Melting point Apparatus 


Picsindemtal for precise MP determinations ! 


Easy to use! Redesigned for easier operation in finding the MP of single 

25 power crystals. Two or more samples may be determined simultaneously 

microscope ... including waxes. The heat control knob, located on the 
built-in operator’s right, allows continuous observations of 


7 both sample and thermometer at the same time. Accurate 
light source 


Determinations 
‘ from just over 
Aluminum block we ambient 


with 200 watt : : 4 to over 500° C 


heating element : 
Complete with 3 wire system for 110 volt, 
ip, 60 cycle current including plastic cover, 
built thermometer and 14 ounce cover glasses 
powerstat 


$218.00 
poloroid 


inser 
maeres Write for more information to 


ROCHESTER 


The Nalge-Axelrod Apparatus 
was developed with the help 
of Dr. Leonard R. Axelrod 
of the Southwest Foundation 
for Research and Education. 


@ most useful reference.” 


25-Year CUMULATIVE INDEX 


Journal of Chemical Education 
(Volumes 1 to 25, 1924-1949) 


“This 25-Year Cumulative Index of the Journal of 
Chemical Education is a most useful reference. Re- 
search workers, chemistry teachers, and chemists 
will find it most valuable as a quick source of infor- 
mation for many articles written on chemistry and : Make titrations a 
chemical education during the quarter of a century ou routine function for 


new Color « Matic End- 


1924-1949. Starting out somewhat hesitatingly and > >. em lab assistants! Cenco’s 


as a relatively small volume, the Journal of Chemi- 
cal Education has reached a state of stability and 
world renown possibly exceeded by only two other 
science publications in America. 


“The volume is indexed both by author and by 
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search workers.’’ 
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“The Versatile Desiccant” 
For Drying 


SOLIDS — LIQUIDS — GASES 
in 
INSTITUTION — INDUSTRY 
LABORATORY — PLANT 


Efficient—Dries all organic liquids instantly in 
liquid or vapor phase. Gases retain only 
0.005 mg. HO. per liter. 


Versatile—An all-purpose desiccant. 


Non-Wetting—Does not become wet on satu- 
ration, nor crystallize to walls of tubes, towers 
or desiccators. 


Neutral—Dries without reacting with either 
acid or alkaline materials. 

Inert—Except toward water. Does not decom- 
pose, polymerize, or catalyze organic sub- 
stances by contact. Insoluble in organic liq- 
uids. 


Regenerative—Repeatedly after any normal 
use, by dehydration at 200 to 225°C. 


Economical—Lowest priced high grade desic- 
cant. Available in quantity for Industrial 
Processes. 
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“‘DRIERITE AND ITS APPLICATIONS” 
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EDWARD WILLIAMS MORLEY 
His Influence on 
Science in America 


by Howard R. Williams 


“This book tells the strange and inspiring story 
of a man who started out as a theologian and 
ended as a top-flight chemist.”’ 


“‘As is often the case, his life’s work started from 
what seemed at the time an unimportant incident. 
In 1875 the Ohio Geological Survey asked Morley 
to analyze some natural gas, and he had to build 
an apparatus for this purpose. It was to prove 
the cornerstone of his fame.” 


“‘Morley’s greatest chemical research achievement, 
on which his fame largely rests, was to determine 
the densities of hydrogen and oxygen. After the 
most brilliant and painstaking efforts, his work 
was confirmed by numerous scientists, thus assur- 
ing the correctness of the fundamental ratio of 
the weights of oxygen and hydrogen atoms.” 


‘Although Morley is best remembered for his re- 
search work, he was in reality a ‘‘Jack-of-all- 
trades” and master of all those in which he en- 
gaged. It is mainly for this reason that Williams 
book, in which he touches on many other features 
of Morley’s life, makes fascinating reading. The 
author’s treatment, his loving understanding of his 
hero, and his lucid language greatly contribute to 
the reader’s enjoyment.” 


OTTO EISENSCHIMI 
C&EN, March 3, 1958 


$6.20 (postpaid 
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‘DEMONSTRATION ABSTRACTS 


_ Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) by Hubert N. . 


20s. THE HALOGENS 


B. CHLORINE( Continued) 
Reactions of Chlorine 


20-10s 


20-11s 


20-12s 


With HI. Place a liter graduate of HI on a stage illumi- 
nated from below, a greased plate separating it from an 
inverted 500 ml. graduate of Cl. Remove plate: gases 
react vigorously; I, crystals fall like glittering ice into 
the lower cylinder. (Gruuett, E. C., and Ross, F. S., 25, 
257 (1948): see Kina, C. V., 25, 531 (1948).) 

With acetylene. (a) Hold delivery tube from an acetylene 
generator in a bottle of Cl.: spontaneous ignition. (FINE, 
I., 8, 929 (1931).) 

(6) Darken room; admit Cl: and C,H: as small bubbles 
at the bottom of a 3-ft vertical tube of water so that the 
bubbles contact: flashes of light. (KesseL, W. G., 25, 
261 (1948).) 

(c) Ditto, admitting air + Cl, through a glass bulb at 
the bottom of the water column, and C,H: just above the 
bulb: with excess air, no flashes; with Cl: alone, flashes. 
(Martin, F., 29, 294 (1952).) 

With turpentine. Put the turpentine on glass wool, it is 
more striking than with paper or cotton. (WALTON, 
J. H., 8, 303 (1931).) 


Bleaching with Chlorine 


20-13s 


20-14s 


20-15s 


Dyes. Dye cotton cloth with 1% malachite green or 
methy!] violet; wedge into slits on the under-side of stop- 
pers in bottles containing (a) moist Cl, with a wet cloth, 
(b) moist Cl, with a dry cloth, (c) dry cloth with moist 
Cl, shaken with the bottle '/, full of CaCl: bleaching 
times are instantly, 5 minutes, not after two days, respec- 
tively. (Wor, M. G., and Kapp, G., 33, 414 (1956).) 
Photographs. Immerse a wet photograph and a dry 
photograph in Cl: former bleaches instantly. (BEN- 
nett, C. W., 20, 129 (1943).) 

Bleaching powder fires. (a) Add (CARE) 3 drops glyc- 
erine to 1 g. H.T.H. or Perchloron: ignition. (Wauron, 
J. H., 19, 453 (1942).) 

(b) DANGER. Heat pure calcium hypochlorite with 
70% available Cl BELOW 100°C.: evolves O.. DAN- 
GER: above 112°C. explodes violently, liberating all of 
its Oo. 

(c) With organic matter. DANGER. Calcium hypo- 
chlorite with 70% available Cl. with alcohols, tars, oils, 
starch, efc. is (1) stable at room temperature, (2) on 
warming, deflagrates, sometimes explosively, (3) if 
moistened will, after an induction period, deflagrate, some- 
times explosively. (WEICHHERZ, J., 6, 575 (1929), from 
Chem. Zig., 52, 729 (1928).) 


C. REACTIONS OF THE HALOGENS 


20-16s 


O 20-17s 


20-18s 


Displacement. (a) On a water-bath connect in series 
three 2-liter flasks containing (1) MnO, + conc. H2SO, + 
Nal, (2) NaBr-aq., (3) NalI-aq.: Cl, is generated in (1), 
liberates Br. in (2), which in turn liberates I, in (3). 
R., 2, 440 (1925).) Atyea: Dem. 20-13 
is more dramatic. 

(b) Perform Dem. 20-1s. Then run Cl, in CCl, from 
20-1s(a) into tubes ctg. 5 ml. CCl, + 15 ml. NaOCl-agq., 
or NaBr-aq., or Nal-aq. Repeat with 20-1s-b and 20-1s-c. 
Discuss the displacements which occur. (Furst, A., 24, 
445 (1947).) 

Iodine + turpentine. Pour (CARE) 5 ml. turpentine on 
10 g. slightly crushed crystals of iodine: vigorous reaction. 
(ARENSON, S. B., for CLark, J. D., 17, 469 (1940).) 

Iodoform. Gently shake 2.5 ml. very dilute ethanol + 
2.5 ml. 0.1N iodine-aq. + 1 pellet of KOH: the iodine 
color disappears, then iodoform crystals appear. Sensi- 


tive to a 500-fold dilution of alcohol. 
393 (1949).) 


(Biswas, I., 26, 


D. HALIDES 
20-19s Hydrofluoric acid. Heat CaF, + conc. H2SO, in a lead 


20-20s 


tube bent in the form of a retort; 


catch the HF in water 
in a paraffined bottle. DANGER. (Booxkuer, A., 13, 
93 (1936).) 

Salts. Add iodine flakes to pure iron wire covered with 
ten times its volume of water (CARE): violent reaction 
may occur, green ferrous iodide forms. Many other 
preparations of iodides and bromides are given in article. 
(MaRsHALL, E. M., 7, 1131 (1930).) 


E. OXY-COMPOUNDS 
F. USES 
G. ANALYTICAL 


20-21s 


20-22s 


20-23s 


20-248 


Detection of halides. (a) Unknown + HNO; to acidity 
+ AgNO;; decant; mix 0.4 g. of the wet silver halide 
with 0.2 g. MnO. + 3 ml. conc. H:SO,; warm: the 
halogen evolves. For organic unknowns carry out a Na- 
fusion first. (Turessen, G. W., Becx, K. M., Smrra, 
A. E., 20, 530 (1943).) 

(b) For bromide-iodide unknown. Mix unknown with 
5% H:SO, + 3% HO; to liberate all iodine. (1) Jodide 
test: stir 3 ml. of solution with starch paste + activated 
charcoal for 3 minutes; let stand 3 minutes; filter; add 
more H,O, and test with starch paste; repeat C-absorp- 
tion if necessary. (2) Bromide test: add CS, to filtrate, 
then Cl.-aq. to liberate Br. (JoHnston, R. A., 21, 258 


(1944).) 

Chloramine-T. (a) Add chloramine-T to neutral solution 
ctg. Cl- + Br-~ + I~: iodine separates. (6) Add 
chloramine-T to HCl-acidified Cl- + Br-: bromine 


separates. (c) Add Bre-aq. to the three halides: I, 
separates. Add HNO; to the remainder: Br, separates. 
Boil off; identify the residual Cl~ with Ag*. (GrmRsTEN- 
ZENG, E. M., 8, 1187 (1931), with improvements in 9, 318 
(1932).) Sussman, S., 9, 1652 (1932) advocates further 
improvement by adding CS: in step (a). 

Fuchsin test for Br. Dilute Br. with chloroform until 
colorless. To 3 ml. of this add 3 ml. HO + 0.1% basic 
fuchsin-aq., biological stain purity, until aqueous layer is 
persistent pink. Now add 10% NaHSO,-aq. dropwise, 
shaking vigorously: the aq. layer bleaches, blue-violet 
forms in chloroform layer. Will detect Br: in colored 
solutions also. (Werner, S., 24, 501 (1947).) 
Starch-iodide paper for S-compounds. Moisten filter 
paper with a drop each of starch-aq. + KIO;-aq. + dil. 
HNO;. Place paper over mouth of tube ctg. 5 ml. un- 
known acidified with HCl; place tube in hot water bath: 
turns blue on contact with SO.. Note: permits micro- 
detection of 0.05 mg. SCN ~ per ml. solution, 0.1 of SO;7, 
1.0 of As:O;, and 10 of Fe(CN)."", NO.~. For 
sulfides and thiosulfates, precipitate with Cd(NOs;)2 and 
Sr(NOs;)2 respectively, and test the precipitate. (LUNDIN, 
J. A., 28, 122 (1951).) 


21s. METALS OF 


GROUPS IV-VIil. 


A. GROUP IV: Ti, Sn, Pb 


21-1s 


Spongy Pb. Electrolyze Pb(OAc).-aq. using an iron nail 
cathode and a clean lead anode: spongy lead forms on 
cathode. (Stone, C. H., 21, 436 (1944).) 
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21-2s Electrolytic white lead. Immerse a 1 X 3” lead anode in 
5% NaOAc, an iron cathode in 7% NazCO; + a little 
NaOH, connect with a U-tube salt-bridge ctg. NaOAc- 
aq.; pass 110 volts d.c.: H: bubbles from the cathode; 
the OH™ and CO;7 pass over the bridge into the anode 
where they precipitate white lead, Pb(OH)2..2PbCOs. 
This shows how a 2-solution cell can accomplish what 
single solution cell cannot. (ENGLEHART, M. D., 4, 1544 
(1927).) 


B. GROUP V: V, Cb, Ta 


21-3s Vanadium valences. See Dem. 21-13 (Hatcur, G. P., 
JR., 29, 296 (1952).) 

21-4s Titration with V. Titrate ferric and chromium ions with 
vanadium (III). (Metres, L., 27, 458 (1950).) 


C. GROUP VI: Cr, Mo, Wo, U 


21-5s Uranium detection. (a) Zinc test. Treat 5 g. ground U- 
mineral with 20 ml. aqua regia a few minutes; add 80 ml. 
H.O + a few lumps Zn; let stand 1 hr.; remove Zn lumps, 
dry over burner until coated yellow; inspect in ultra- 
violet light: a bright yellow-to-green fluorescence detects 
< 2% UOs. 

(b) Sill-Peterson test. Dissolve 3 g. ore in HCl, HNO; 
or aqua regia. Add 15 ml. H2SO,; heat to fuming. Re- 
move organic matter by adding perchloric acid dropwise 
to the fuming solution; fume off most of the acid, cool, 
add 95 ml. water, heat to dissolve, filter to clear, dilute to 
200 ml.; inspect in cold-quartz Hg-lamp since longer UV 
light is ineffective: line below meniscus glows bright 
green-yellow. Is less fluorescent in conc. solutions due to 
quenching. Compare with 0.025N urany] nitrate. 

(c) Bead test. Fuse NaF or borax on Pt loop; dip in 

powdered ore; examine under long wave UV from argon 
bulb or GE H-4 100-watt Hg arc: yellow fluorescence. 
(DEMENT, J., 23, 213 (1946).) 
Chromium plating. (a) First nickel-plate object. Then 
add cone. H,SO, to K2Cr.O;, filter the crystals of CrO; 
using glass wool, dissolve 300 g. of this CrO; in a liter of 
water + 5 ml. conc. H2SO,. Hang object to be plated as 
cathode, with lead anode, at 20 amp. current density at 
50°C. (Fring, I., 8, 929 (1931).) 

(b) Clean a copper strip by immersing in conc. H2SO, 
for a few minutes, wash off acid with water, give a high 
polish with fine steel wool followed by cheesecloth. Con- 
nect the negative pole of our 1.5 volt dry cells in series to 
the Cu strip, and the positive terminal to a Pb strip; 
immerse 1'/,” apart in 25 g. CrO; + 100 ml. H.O + 3 
drops conc. H:SO, for 30 seconds: remove, polish with 
cheesecloth. (Gouxp, M., 15, 538 (1936).) 

Perchromate test for peroxides. Use ethyl acetate to 
extract blue perchromate in the HO, test, Dem. 21-15. 
(GIREESAN, S., 31, 331 (1954).) 
Cobalt complex. See Dem. 6-9. Add a drop of Cot+t+toa 
small heap of KCNS on a white tile: blue mass. 
(GIREESAN, 31, 331 (1954).) 


D. GROUP Vil 


E. GROUP Vill 

The Iron Family: Fe, Co, Ni 

21-9s Oxidizability. (@) Add NaOH-aq. to Fet+: white 
Fe(OH): forms, is quickly oxidized to reddish-brown 
Fe(OH);. (6) Add NaOH-aq. to Cot*: blue basic 
hydroxide forms, changes slowly to pink Co(OH).; this 
oxidizes slowly in air, rapidly with H,O, to form brown 
Co(OH);. (c) Add NaOH to Nit*+: apple-green Ni- 
(OH): precipitates; it is not oxidized by air or H:O2, but 
is by Bre-aq. to black Ni(OH);. (Goupsretn, E. M., 30, 
387 (1953).) 

Iron 

21-10s Blast furnace. Blow air for 2 hours through a hot coke + 
Fe,O; mixture: Fe forms. See abstract for details. 
(HetpMANN, W., 10, 512 (1933) from Z. phys. chem. 
Unterricht., 46, 71 (1933).) Three-foot high models 
of coke ovens, blast furnaces, etc. (SCHWANTKE, C., 2 
411 (1925), from Z. phys. chem. Unterricht, 38, 28 (1925).) 


21-11s Iron phase-diagrams. See article for diagrams. Heat 
wires with pointers attached; then cool: the alpha form 
expands and the pointer moves up, then the alpha phase 
changes to gamma phase and the pointer moved down; 
then the gamma phase moves up again; upon cooling, the 
cycle reverses itself and a point of re-calescence (spon- 
taneous glow) occurs. At higher temperatures the wire 
becomes non-magnetic (ARENSON, 8. B., for Enos, G. M. 
17, 513 (1940).) 
Temper. Heat bobby pins, chill (a) slowly (b) fast by 
quenching in water: (b) becomes hard and brittle and can 
be snapped in two. (Weaver, E. C., 29, 291 (1952).) 
ALyEA: test before class, not all bobby pins work well. 
Passivity. Consult article for complex electrical arrange- 
ment. (Dusois, R., and Kaye, W. A., 10, 108 (1933).) 
ALYEA: Dem. 21-28 simpler. 
Corrosion of iron. cathodic protection. Add a few drops 
phenolphthalein indicator to two half-filled 250 ml. 
beakers of tapwater. Immerse a 1 X 15cm. strip of clean 
iron, and a similar strip wrapped with Mg ribbon: in a 
few minutes the protective effect of Mg is apparent, show- 
ing how scrap Mg or Al can prevent corrosion of ferrous 
metals in hot water tanks. (Lapp, W.S., 29, 611 (1952).) 
See also theoretical discussion by Orr, W. L., and Strar- 
FORD, H. A., in 27, 202 (1950).) 
White Fe(OH)2. Shake 1 g. I, + 3 g. Fe dust + 3 ml. 
H.O: slight effervescence, heat evolved, Fel: forms. 
Filter through funnel reaching into surface of 25 ml. 
conc. NH,Cl-aq. in 100 ml. Erlenmeyer flask: each drop 
of Fel: gives nearly white Fe(OH)2. Open flask, squirt in 
stream of water: white Fe(OH). changes to green 
Fe(OH)», then dark green, and finally to brown Fe(OH). 
(Macer, E. H. F., 9, 158 (1931) from Z. phys. chem. 
Unterricht, 44, 78 (1931).) 
Ferrocyanide detection. See article for preparation and 
use of an alcoholic solution of N-chloro-succinimide in 
detecting ferrocyanides. (CHao, M. and Su, M., 26, 266 
(1949).) 
Ferricyanides. Mix 50 ml. each of 1% solutions of 
pyramidon, K-ferrocyanide, and Pb(OAc)2: blue color. 
Note: in place of Pb salt, salts of Zn, Co, Ni, Cu, Hg, Bi, 
Sn, Cd, Ag, or Al can be used. Pyrogallol can be used in 
place of pyramidon. Bromine, iodine, or FeCl; can be 
used in place of ferrocyanide. (RoOSENTHALER, L., 9, 
1661 (1932), from Chem. Zig. 56, 441 (1932).) 
Prussian blue. (a) To Prussian blue add aq. solutions of 
sodium hyposulfite, hyposulfurous acid, or neutral sodium 
sulfide: white ferrous ferrocyanide forms. (b) Mix 
Prussian blue with potassium oxalate-aq.: a colloidal 
solution forms, which finally becomes potassium ferro- 
cyanide + ferric oxalate. (Koxn, M., 20, 198 (1943).) 

(c) Mix equal volumes of 0.0002N K,Fe(CN)..3H.0 

with 0.0002N NH,Fe(SO,)2.12H,O: turns colorless to 
yellow to green to blue in a minute. Repeat using 0.0006 
N solutions: color change takes an hour. For demon- 
strating intermediate stages see article. (Davipson, 
D., 14, 238 and 277 (1937).) 

Cobalt 

21-19s Cobaltous hydroxide. Mix pink CoCl-aq. with lime- 
water: blue Co(OH). forms. (Wetssuer, A., 21, 447 
(1944).) 

Nickel 

21-20s Nickel carbonyl. Pass dry CO over Ni powder at 45°C.: 
after several hours Ni(CO), forms, which can be decom- 
posed back into Ni + CO at 240°C. (Youna, R. §&., 31, 
26 (1954).) 


F. TRANSITION ELEMENTS (GENERAL) 


21-21s Color of transition elements. (a) Complex formation. 
Mix concentrations of 2, 1, 4/2, 1/s, 1/sth M CoCh:-aq. 
with 3, 6, 12N HCl, with fuming HCl, and with alcohol: 
striking differences in color, due to complex formations. 
(b) Influence of pH. (1) Different concentrations of 
CuCl, in water; in 3, 6, 12N HCl or NH,OH: ranges of 
color from green to blue to colorless. 


(Topic 21s will be continued in the March issue) 
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% Easy to Clean 

% Compact, Space-Saver Design : 
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This amazingly simple new Pioneer Reagent 
Dispenser solves just about every problem Designed for the rapid and accurate determina- 
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The simplified, one-hand operation provides which fluoresce in solution. The sensitivity 
positive-control stops flow when you and stability are such that it has been found 
want it to. Contaminant-free delivery at particularly useful in determining very small 
the rate of approximately 1000 ML/ amounts of these substances. 
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"*The new edition 
is a welcome one.... 


DISCOVERY the ELEMENTS 


by Mary Elvira Weeks 


99 


THE “Discovery OF THE ELEMENTS” began its venerable 
history as a series of articles published in the Journal of 
Chemical Education in 1932. During the next year the 
articles were collected and reprinted in a paper-bound 
edition of less than 400 pages. A fifth edition, published 
in 1945, had increased in size by fifty percent over the 
first. The present edition reflects a similar increase in size 
brought about in part by new material, in part by the use 
of larger type and the rearrangement of illustrative ma- 
terial. The book has long been a definitive one. Its only 
imitator, E. Pilgrim’s Entdeckung der Elemente (Stuttgart, 
1950), offers nothing strikingly new over the fifth edition 
of Weeks. The one subject which could not be adequately 
treated in the last edition of the Discovery of the Elements, 
that of the transuranium elements, has been competently 
handled in the chapter on the elements created by atomic 
bombardment, written by Dr. Leicester, the editor of this 
edition.” 
“The general pattern of the earlier editions has been re- 
tained, with the use of a chronological treatment. By 
grouping elements having a certain relationship which led 
to their being discovered about the same time, the author 
makes it possible to appreciate the importance which 
certain scientific developments had on the discovery of 
such groups. Thus, the story of the discovery of the ele- 
ments, is, in a sense, the story of the growth of chemistry 
itself.” 


“The author has always shown proper respect for such 
matters as documentation, antecedent developments, 
personal relationships, and the influence of ideas. The 
chronology of discoveries at the end of the book is a valu- 
able tool. . . . Biographical information regarding the 
persons involved in the discovery of the elements is 
extensive. The book is one of the few dealing with history 
of chemistry in which it is still possible to learn something 
about the workers involved. Portraits are numerous and 
well chosen.” 


“*, . . the new edition is a welcome one since it brings the 
subject up to date and will keep a useful reference work 
in print for a further period of years.” 

Aaron J. 
ISIS, March 1958 


$1 (postpaid) 


CHEMICAL EDUCATION PUBLISHING CO. 
EASTON, PENNSYLVANIA 


920 pages 


A118 / Journal of Chemical Education 


“especially recommended...” 


POLAROGRAPHIC 
METHOD 


OF ANALYSIS. 


By OTTO H. MULLER, 
Associate Professor of 
Physiology, State University 


of New York Medical Center 
at Syracuse, Syracuse, N.Y. 


In this second revised and augmented 
edition, the author purposes “to present 
a simple account of polarography in a 
form which can be used by teachers and 
students in physical chemistry as well 
as in advanced courses in analytical 
chemistry.” The emphasis is on prin- 
ciples and the scope is descriptive rather 
than mathematical. It begins with an 
excellent review of electroanalysis, 
showing the relation of polarography to 
other electro methods. A brief de- 
scription of apparatus includes equip- 
ment constructible from parts readily 
available in many laboratories. Funda- 
mentals of quantitative and qualitative 
analysis and recent developments are 
discussed in some detail. Chapters on 
applications and suggestions for prac- 
tical polarography complete the book. 


A particularly good feature is the in- 
clusion of 26 experiments, and the 
graphs and tables of data obtained from 
them constitute the illustrative material 
of the text. These experiments could 
be undertaken with profit by anyone 
desiring an experimental indoctrination 
in polarography. 


The book is especially recommended 
to students, beginners in the field, and 
anyone desiring a brief but compre- 
hensive introduction of the funda- 
mentalsof polarographic measuremen ‘s. 


Joun K. TaYtor 
ANALYTICAL CHEMIST! Y 


CHEMICAL EDUCATION 
PUBLICATIONS 
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-Just published ! 
Selected Readings 


in General Chemistry 


Compiled by WILLIAM F. KIEFFER, Editor 


Journal of Chemical Education 


and ROBERT K. FITZGEREL 
Kansas City Junior College 


CONTENTS 


The Nurture of Creative Science and the Men Who 
Make It: The Photosynthesis Story, Melvin Calvin 

Biology and Chemistry, John Tyler Bonner 

The Chemical Problem of Spontaneous Generation, 
Sidney W. Fox 

Recent Methods for the Prevention of Dental Caries, 
Henry M. Leicester 

Universal Indicator for pH 1-13, F. R. Richardson 

Isotopes in Chemistry Teaching, Willard F. Libby 

The Role of Chemistry in the Utilization of Nuclear 
Energy, Herbert M. Clark 

Teaching Mass-Energy Equivalence, Laurence S. 
Foster 

Chemistry??, Larry Cox 

Nuclear Batteries, Alfred B. Garrett 

Growing Crystals: A Survey of Laboratory Methods, 
Francis P. Fehlner 

Surfaces of Solids, J. A. Morrison 

The Face-Centered Cube and Cubical Close-Packing, 
E. deBarry Barnett 

Some Simple Solid State Models, J. A. Campbeil 

An Electronic Distinction Between Metals and Non- 
metals, R. 7. Sanderson 

The Renaissance of Inorganic Chemistry, Ronald S. 
Nyholm 

Why is Hydrofluoric Acid a Weak Acid? 
Pauling 

~~ Boron Hydrides, Bernard Siegel and Julius L. 
Mack 

Chemistry in the Manufacture of Modern Gasoline, 
C. N. Kimberlin, Jr. 

Fluorescent Lighting as an Analytical Hazard, 
John A. Bishop 

Comparative Organic Chemistry: Carbon and Silicon, 
I. J. Wilk 

The Nature of Chromatography, Harold G. Cassidy 

A Rapid Paper Chromatographic Analysis of Group I 
Cations, Stephen P. Marion and James Psihas 

Mineral Sources and Extraction Methods for the 
Elements, Ralph Hulme 

The Elementary Composition of the Earth, Isaac 


Linus 


Asimov 


20th and Northampton Streets 


CHEMICAL EDUCATION PUBLISHING CO. 


The International Geophysical Year 1957-58 and 
Chemistry, Lewis E. Miller 

Amateur Rocketry, James E. Boggs 

A Device for Demonstrating Conductivity of Solutions 
Fred B. Eiseman, Jr. 

Chemical Accidents Involving Minors, Craig Burns 

A Schematic Representation of Valence, R. 7. Sander- 
son 

Let’s Start Teaching Science, Charles Arthur Compton 

The Egg and You, The Chemical Age 

Teaching The Scientific Method in College General 
Chemistry, Jay A. Young 

Thought Stimulation by Demonstration Experiments, 
Hosmer W. Stone 

Quantitative Principles in General Chemistry, Moddie 
D. Taylor 

Estimation of Avogadro’s Number L. Carroll King 
and E. K. Neilsen 

Reversal of Parity Law in Nuclear Physics, National 
Bureau of Standards Technical Report 2096 

Sleuthing in the Chemistry Laboratory: 
promptu Project, Leroy D. Johnson 

The Solubility Curve of Borax: A Student Labora- 
tory Experiment, Robert D. Eddy 

Determination of the Equivalent Weight of Metals, 
Enno Wolthuis, Dale DeVries, and Marvin Poutsma 

Sodium Through Glass, D. K. Alpern 

A Simplified Electrolysis Apparatus, Louis Teichman 

Demonstration of Dynamic Nature of Ions Using I'*’, 
Richard F.. Blake 

Demonstration of the Chemistry of the Permanent 
Wave, Trevor Robinson and Louise J. Daniel 

A Few Hints on Word Usage, John H. Wilson 

Forty Ways to be Dumb, Roger J. Williams 

What is Science All About, Michael Sveda 

Chem Gems 


An Im- 


8-42" x 11-%" illustrated 128 pages 
Single copies....... $2.00 each 

10-19 copies....... $1.75 each 

20 or more copies . . . $1.50 each 

(all postpaid) 


° Easton, Pennsylvania 
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FQUPMENT CHEM ED BUYER'S GUIDE SERVICES 


SALE 
Laboratory Quantities 


Acetyl Glycine Benzoyl di Methionine 

Benzoyl di Alanine Benzoyl di Valine 

Benzoyl di Leucine Chloroacetyl di Alanine 
Inquire 

H. L. TOOR 7609 Brentwood Rd. Phila. 31, Pa. 


LITHIUM IODIDE, ANHYDROUS 
LITHIUM TUNGSTATE 


| LITHIUM MOLYBDATE 


Some of the many special chemicals we 
manufacture 


CITY CHEMICAL CORP. 
132 W. 22nd St. New York 11, N.Y. 


© Write for our list of rare chemicals 


CHEMICALS 
RA R F METALS 
MINERALS 
ALL FINE CHEMICALS & METALS 
Send for New 


for Lists 
A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


A TIME-SAVE R TH 
BUSY LAB TECHNICIAN 
RESEARCHER, AND STUDENT 
150 4” X 51%" filing cards containin 
in condensed form commonly 
laboratory procedures and details of 
methods of preparing all agents used 
in the procedures, including specific 
formulae of required chemicals. An 
descriptive manual pre- 
sents underlying theoretical concepts 
of procedures. Gathers together data 
heretofore widely scattered in reference 
works. From your bookstore or from 


THE NATIONAL PRESS = $4.50 
850 Hansen Way, Palo Alto, California 


NBS 


(N-Bromosuccinimide) 


44.5% min. act. Br, absolute 
uniformity, and dependable serv- 
ice assure satisfaction for ‘Pin- 
point Brominations” in hormone 
and vitamin manufacture. 


ARAPAHOE low initial price, ef- 
fective and selective perform- 
ance, and succinimide recovery 
program assure real economy in 
YOUR operations! 


Ask for our NBS Booklet, quota- 
tions, and Recovery Program 
terms. 
* 
Sales Agents in NYC, Chicago, San 
Francisco, Montreal, Mexico City, Basle 
and Milan 


ARAPAHOE CHEMICALS, INC. 


2800 PEARL STREET * BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


A120 / Journal of Chemical Education 


Write for Complete Reader and List Information 
1,5-Diaminoanthraqui- 


Now Ready in 3” x 5” Microtext Card Editions — 
CHEMICALS 
MICROTEXT PUBLISHING CORP. 


Hundreds of other Chemical 
and Scientific Titles Available. 
115 Liberty St., New York 6, N. Y. © 1,4-Diami shins 
none 
U 1,2-Diaminoanthraqui- 
NKN OWNS nonesulfonic Acid 
a-y-Diaminobutyric Acid 


Inorganic Salts 2,2’-Diaminodipheny] 
3,3’-Diaminodiphenyl 
Individual samples, 1-gram quantities, or as 4,4-Diaminodiphenylam- 
specified, labeled with your code marks. ine 
Each lot in a sealed glass vial. Made up to a-y-Diaminoglutaric Acid 
your specifications. Economical. 2,4-Diamino-6-hydroxy- 
pyrimidine Sulfate 
Write for data 1U-134. 3,5-Diaminopyridine 
1,1’-Dianthrimide 
Dibenzoyl-1-arginine 
Dibromoanthracene 
——CHEM ED BUYER’S GUIDE—— 1,2-Dibromohydrin 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


Free 
10.00 per inch 17 West 60th St. New York 23, N.Y 
11.00 per inch Plaza 7-817] 


Purpose — 
lABORATORY — 
FEATURING: TIM ER 


3600 Settings Giant 8” Dial Ainsy 
Split-Second Accuracy Portable Mount Models Pp 
Automatic Switching Panel Mount Models Age 
Built-in-Buzzer Precision Construction ” 
WRITE FOR COMPLETE CATALOG! anne 
DIMCO-GRAY COMPANY at 
208 E. Sixth St. Dayton, Ohio Age 


20-METHYL CHOLANTHRENE 
METHYL CROTONATE 
3-METHYL ANTHRANILIC ACID 
7-METHYL ISATIN 

| PENTACHLOROTOLUENE 


Write for Our New 
Organic Chemicals Catalog 
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AIDS 


From 
CENCO, for 


secondary teachers... pamphlets listing apparatus and 
supplies needed for demonstrations and experiments in 


science courses. 


@ Pamphlet B&R2 Biology 
@ Pamphlet HSC-7 Chemistry 
@ Pamphiet P-12 (54 pgs.) 


Write today listing pamphlets desired. 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718E Irving Park Road e Chicago 13, 
and W 


SCIENCE 
TEACHING 


@ Pamphlet GS6 General Science 


Physics 
@ Pamphlet DMW Physics Workbook Experiments 
@ Pamphlet DMB Demonstration of Physical Laws 


PARR 
OXYGEN 
BOMB 


EST. 1899 


CALORIMETER 


The heat of combustion of any solid or 
liquid fuel can be measured rapidly and 
accurately in the Parr adiabatic calorimeter. 
Samples liberating up to 10,000 calories 
are burned in self-sealing oxygen bombs 
within a completely water-jacketed cham- 
ber. Ask your Parr Dealer for details, or 
write direct for Spec. 1200. 


PARR INSTRUMENT COMPANY 


MOLINE, ILLINOIS 


Ainsworth & Sons, Inc., Wm.....A70 & A71 
Agency: Walter L. Shump Adv. 

Alberene Stone Corp. of Va.......... A104 
Agency: . Basford Co. 


Aloe Scientific, | Div. of A. S. Aloe 


Agency: Frank Block Associates 


Allyn & Bacon, Inc.... 
Agency: Bernard F. Ostreicher 

Atkins Technical, Inc............... A80 
Agency: Will, Inc. 

Barnstead Still & Sterilizer Co....... A97 
Agency: Copley Adv. Agency 

Beckman Instruments, & A83 
Agency: Bowes Adv., 

A72 
Agency: Frank Wilhelms, Adv. 

Central Scientific Co... .A106, & Al2i 
Agency: Marsteller, Rickard, Gebha 

& Reed. Inc. 

Chem Ed Buyers’ Guide........... A120 

Coleman Instruments, Inc....... A68 & A69 
Agency: Hollander & Weghorn 

Coors PorcelainCo................. Al12 
Agency: Frank L. Philips 

Corning Glass Works.............. A90 
Agency: The Rumrill Co., 

Chemical Works, Inc......... A106 

ney: Miller Adv. Agency, Inc. 

Ageney: George F. Walsh Adv. 

DuPont DeNemours & Co.,E.I...... A88 
Agency: N. W. Ayer & Son, Ine. 

A108 

Fisher Scientific Co............. A82 & OBC 
Agency: Puller, Smith & Ross, Inc 

Gow-Mac Instrument Co........... A86 
7: George Homer Martin Associa‘es 

A108 


ADVERTISERS’ 


INDEX 


Hammond Drierite Co., W. A....... All4 
Harshaw Scientific Div., The Har- 
shaw Chemical Co................ A92 
Agence mbers, Wiswell, Shattuck, 
& Mc Millan, Inc. 
J & G Instrument Corp............. A73 
Agency: J. Walter Thompson Co. 
A93 
Agency: J. Walter Thompson Co. 
All7 
Agency: Bozell & Jacobs, Inc. 
Agency: Adv. 
Macmillan Co., The............... Al0l 
Agency: Kastor, Hilton, Chesley & 
Clifford, Inc. 
A96 
Agency: Fairfaz, Inc. 
Matheson Co., The................ A95 
——v Leonard M. Sive & Associates, 
Metter Instrument Corp............ A66 
Agency: The Merrill Anderson Co. 
McGraw-Hili Book Co., Inc., The. . 
Nalge Co., The....... A84, A86 & AI1l13 
Agency: Harry Lefler, Adv. 
National Lead Co. of Ohio......... All12 
Agency: Julian J. Behr Co. 
New York Supply Co.,Inc. Alll 


Agency: Raf Adv. 


Robert M. Baldwin Co. 

Oxtord University Pr 
Agency: Denhard & Stewart, Inc. 
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Parr Instrument Co................ Al21 
Agency: F. Willard Hills Adv. Service 

Perkin “Elmer A122 
Agency: G. M. Basford Co. 

- Agency: Murphy & Lang, Inc. 

Prentice-Hall, Inc. . A99 
Agency: Albert Frank-Guenther Law, Inc. 

Agency: Denhard & Stewart, Inc. 

Reinhold Publishing Corp.......... A64 
Agence Mazwell Sackheim & Co., Inc. 
Ronald Press Co.. A110 

Row, Peterson & Co.. A100 

A904 


Agency: Kreicker & Meloan, Inc. 

Sauter of N.Y., Inc., August........ A75 
Agency: The Powerad Co. 

Schleicher & Schuell Co.,Inc.,Carl.. A85 
Agency: Wildrick & Miller, Inc. 

Scientific Glass Apparatus Co.,Inc... IBC 
Agency: Wehner Adv. Agency 


Standard Scientific Supply Corp... A78 
Agency: Firestone Adv. Agency 
Thomas Co., Arthur H............. A63 


U. S. Stoneware Co........ 
Agency: Ralph Gross Adv., Inc. 


@ Goes, A74 
Agency: Fairfaz, Inc. 


W. M. Welch Scientific Co., Div. of 
W. M. Welch Mfg. Co.....A81 & A98 
Agency: H. A. Hooker Adv. 
Wiley & Sons, Inc., John........... A105 


Agency: Mazwell & Co., 
ens-Anderson Co............. Alll 
Mandabach, Merihene Simms, 
Yellow Springs Instrument Co....... A8l 


Agency: Odiorne Industrial Adv., Inc. 
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Wide use of infrared by industry makes training in IR tech- 
niques fundamental preparation for student’s future career. 
P-E INFRACORD Spectrophotometer meets need for simple, 


rugged, low-cost instrument. 


ARE YOU TEACHING EVERYTHING YOUR STUDENTS WILL PRACTICE? 


Industry is turning sharply to infrared analysis. Prepare your students for this technique 
with low-cost INFRACORD® Spectrophotometer 


Infrared chemical analysis is no longer the sole province 
of the highly trained spectroscopists in the central labs of 
a few big companies. Today, thanks largely to the low-cost 
INFRACORD Spectrophotometer developed by Perkin-Elmer, 
IR has become a daily tool of the organic chemist. 

This same instrument is now being adopted by schools 
to teach the theory and practice of infrared analysis. Grad- 
uate students also use it in their research projects. 

The INFRACORD is as simple to operate as an analytical 
balance, yet it provides many precision features usually 
found only on the most expensive instruments. That, by the 
way, is one reason why the INFRACORD is the choice of so 
many industrial laboratories. 

The trend, both in chemical education and in industry, is 
to IR instrumentation. Your students will be better equipped 
for industrial practice if your curriculum includes a course 
in IR. Write for complete information. 


A122 / Journal of Chemical Education 


NOTE THESE FEATURES OF THE INFRACORD 
double beam measuring system 
atmospheric and solvent compensation 
differential analysis 
linear wavelength vs. transmittance recording 
broad line of sampling accessories 
single unit construction 
requires only 120 volt, 60 cycle power source 
2.5 to 15 microns in 12 minutes; special KBr instrument 
records from 12.5 to 25 microns 
instant wavelength reset 
direct recording on notebook-size paper 
reproducible performance 


INSTRUMENT DIVISION 


Perkin-Elmer 


NORWALK, CONNECTICUT 
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MOISTURE DETERMINATION BALANCE: Sample 
Weight 10 Grams. . . Sensitivity (10 Mg.) = .01 Gram— 
0.1%. With this new Ohaus combination drying unit and 
precision balance, not only can you measure easily and accu- 
alely the moisture content of a wide variety of products and ma- 
erials, but you can read the moisture loss directly and continu- 
pusly throughout the entire drying cycle as the moisture is being 
riven off—aclually plot the loss of weight against lime! Repeated 
tests can be run automatically by simply setting the timer. Write 
for Bulletin 6-A. 


B-2399X Moisture Determination Balance, 12%2"x10"x15"” high. Power 
supply: 115 volt, 60 cycle, 650 watt. Price, including box of 25 disposable 


REFRIGERATED CENTRIFUGE: In addition to 

high speed, this Inlernational Model HR-1 offers large 

capacity and low controlled temperatures. It spins 

two angle heads—an 8-place 50-ml. size which delivers 
40,000xG., and a 6-place 250-ml. delivering 26,000xG. A 
unique refrigeration system maintains the temperature of 
the material at 0° C. Ask for complete information. 


C-2750X Model HR-1 Refrigerated Centrifuge, 28”x38"x39” high, for 208- 
230 volts, A.C., 60 cycles, single phase. Price, without heads...... $2,275.00 


MOLECULAR MODEL KIT: Because the atoms 

in this inexpensive kit are as compressible as the 

actual molecules, the known flexibility of molecules 

may be qualitatively demonstrated for the first time. 
The ki! contains 100 atom models made of pliable polyvinyl 
chlorid:. and numerous polyethylene connectors for quickly 
and eas ly constructing all existing organic forms and many 
inorga' ic forms without the use of tools. Each atom is magni- 
fied 16 000,000 times and is an accurate representation of 
van dc Walls’ radii. Send for attractive 4-color circular. 


M-9316° Molecular Model Kit complete with instructions........... $49.50 
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This 8-page bulletin explains the 
working principles and use advantages 
of the Fisher Gram-atic Balances. For 
your copy, write: 


109 Fisher Building 
Pittsburgh 19. Pa. 


ram-atic 


ANALYTICAL BALANCES 


* fast-reading 
*easy-operating 

*rugged construction 
*dependable performance 


Gram-atic is the family name for 3 analytical balances—macro, 
semi-micro and. micro. ‘They are the original one-pan, ait 
damped, direct-reading balances with 2 (instead of 3) knife 
edges. Mechanically removed weights keep the beam under a 


- constant load, hence eliminate deflection errors and assure 


constant sensitivity.over the’ entire weighing range. When in- 
troduced, they were called “the first major improvement in 


- balance design i in more than a century.” 


The combination of automatic weight removal and ait 
damping makes the Gram-atic Balances the speediest avail- 
able today. Weighings take one-fourth the time of other 
balances (one-tenth in the case of micro weighings). 

Most important—the constant-load, constant-sensitivity 
feature makes the Gram-atic balances accurate! 


Gram-atic specifications 


MACRO _SEMI-MICRO 


Capacity . . . 200 g 


Sensibility reciprocal 
(per scale division) 


Readability . . . 


Precision . . 


FISHER SCIENTIIC 


America's Largest Manuf: Distributor of Laboratory Appliances & Reac Chemical 
IN THE U.S.A. Cleveland _St. Louis IN <ANADA 
Boston Detroit Washington Ed. onton 
Buffalo New York Mcatreel 
Charleston, W.Va. Philadelphia IN MEXICO 
Chicago Pittsburgh Mexico City To, unto 
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MARCH 1959 


Published by the DIVISION OF CHEMICAL EDUCATION OF THE AMERICAN CHEMICAL SOCIETY 


Ueber die Constitution und die Metamorphosen der 
 ctweRaLe. — Sur une nouvelle théorie chimique ; por M. A. Covvea. chemischen Verbindungen und tiber die chemische 
(Note présentée par 47. Dumes.) Natur des Kohlenstoffs ; 


von August Kekulé. 


PHYSICAL SCIEN 
& ENGINEERIN 


HIBALD S. COUPER 5... += AUGUSTKEKULE 


G 1858-1958 . . . Kekulé-Couper Centennial Lecture . . . page 104 
DA 


Autoxidation ...areview... 111 


Radiochemistry for College . . . 133, ... for High School . . .136 
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New Kl MAX Apparatus 


(Made from hard borosilicate glass)... 


= 


Unruffled by thermal shock, hard knocks, chemical attack 


Now you can specify Kimble for your 
“hard” glass needs in both graduated and 
ungraduated Kimax laboratory ware. 
New Kimax apparatus made from 
“hard” borosilicate glass offers excep- 
tional durability as well as the same 


accuracy and fine workmanship that you . 


associate with Kimble. 

Kimax may now make possible quan- 
tity discounts to small laboratories. Ask 
your dealer how you may realize more 
savings when you buy Lab glassware. 


Kimble Glass Company is a subsidiary 
of Owens-Illinois, Toledo 1, Ohio. 


17027 BURET. Marked “A” to certify they 
meet N.B.S. requirements for design and 
accuracy. Tested and retested to insure ac- 
curacy. Sturdy, uniform tubing. Ends of de- 
livery tips are ground and beveled to mini- 
mize chipping. Rugged stopcocks with 
replaceable plugs. Machine-lined scales and 
numbers are durable. Capacity range in- 
cludes 10, 25, 50 and 100 ml. 


14000 BEAKER. Uniform glass distribution 
in sides and bottom for extra strength. 
Highly resistant to thermal shock and chem- 
ical attack. Easy pouring. In capacities 
ranging from 1 to 100 ml. 


27060 FILTERING FLASK. Walls are heavy to 
withstand vacuum. Necks have heavy re- 


inforcing beads and are tooled for uniform 
stopper fit. Hose connection provides tight 
fit. Sizes from 25 to 1000 ml. * 


28900 CHEMICAL FUNNEL. Thick-walled 
with beaded top and glazed tip for strength. 
A size for each diameter of filter paper. 
Long-stemmed (150mm) with stem bore 
sized to hold column of liquid. Bow! angle 
permits fast filtration. Sizes from 35 to 100 
mm (inside diameter of top). 


15060 GAS WASHING BOTTLE. KG- 33 glass 
withstands severe mechanical shocks. Seals 
are heavy, uniform and carefully «nealed 
for greater strength. Finely groun:’ stand- 
ard taper joints provide gas-tight fit In 125, 
250 and 500 ml. capacities. 


KIMAX is available through dealers in the United States, Canada and principal foreign cities. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


GENERAL OFFICES TOLEDO 1. OHIO 
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CAPILLARY MELTING POINT 
APPARATUS 
with PERISCOPIC THERMOMETER READER 


« Completely self-contained, with bath unit enclosed for safety 


__ © Lagless heat transfer for rapid heating and cooling 
¢ Built-in capillary vibrator to insure uniform packing of sample 


For fast reproducible determinations of melting points conforming to official 
U.S.P. and similar methods using glass capillary tubes. Electrically heated, 
range from room temperature to350°C.Takes up to five samples simultaneously. 


Consisting of illuminated, silicone fluid bath with electric stirrer, lagless 


heater controlled by autotransformer, built-in capillary vibrator, armored 
thermometer, etc., combined in a single sturdy unit. 


PERISCOPIC THERMOMETER READER 
Provides magnified thermometer indication in window adjacent to 
capillary magnifier, for ease in observation of both bath temperature 
and melting sample. 
Upper mirror assembly of periscope is raised or lowered to follow 
mercury level of thermometer by turning knob at side of reader housing. 


gp arg enclosed in cabinet except for observation port which is 
shielded by the magnifier. Removal of bath automatically disconnects 
heater and stirrer. 


Rapid heating and cooling—Lightweight, coiled Nichrome wire heater, 
500-watts, responds rapidly to changes in input voltage, providing 
rapid lagless heat. Bath temperature can be raised rapidly to within 
a few degrees of the anticipated melting point—can be raised to 350°C 
in 64% minutes—and then raised slowly until melting occurs. Bath can 
then be cooled rapidly for the next determination—from 300°C to 
150°C in approx. 5 minutes—by attaching compressed air line to 
the fitting provided. 


Capillary Vibrator— Recessed in top of housing. Shakes capillaries thor- 
oui: insuring uniform packing of sample. 


A 100 ml beaker of borosilicate glass is used as the melting point bath. field of view with Periscopic Reader 

Bath is protected from dust and air currents by being completely contained 
within the instrument case. Oil in bath is circulated by an electrically 
driven stirrer with speed controlled from the instrument panel. Instrument 
is housed in a gray metal case, with thermometer protected by metal guard. 
For ease in changing the bath liquid, bath assembly including stirrer and 
thermometer can be lifted out of the cabinet. 

6405-H. Capillary Melting Point Apparatus, Thomas-Hoover “Uni-Melt,” as above 
described, with thermometer —10 to 360°C in 1°, set of six melting point standards, 4 oz. Silicone 


Fluid, 100 capillaries, and 6 ft. 3-wire connecting cord, but without periscopic reader. For 115 volts, 


6405-K. Ditto, but complete with Periscopic Thermometer Reader 


6407 -A. Periscopic Thermometer Reader, only, with mounting bracket and screws for convenient 
attaciment to cabinet of instruments not originally furnished with Reader 


10% discount in lots of 6, complete Apparatus or Periscopic Reader 
6406-H. Showing bath unit lifted out of cabinet 


oo ARTHUR H. THOMAS COMPANY 


“5 SATORY APPARATUS More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT SRD ¢ PHILADELPHIA &, PA. 
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New and forthcoming Wiley texts and references 


FUNDAMENTALS OF PHYSICAL CHEMISTRY 


By H. D. Crockford and Samuel B. Knight, both of 
University of North Carolina. Designed for the student 
not trained in calculus, this book concentrates on the 
aspects of physical chemistry which are most important 
in understanding biological phenomena. The authors 


include the latest information on such topics as the 
change of equilibrium constant with temperature, the 


By Lyell C. Behr, Mississippi State University; Reynold 


C. Fuson, and Harold R. Snyder, both of University of 


Illinois. -This text is primarily intended for short 
courses in organic chemistry for students of agriculture, 
and home economics and for pre-professional students in 
medicine and related fields. fe presents the fundamental 
information necessary for an introduction to the subject 
and includes the applications of organic compounds. 


Edited by Walter J. Hamer, National Bureau of Stand- 
ards. This book represents ‘a distillation of the ideas 
that evolved at a symposium held in Washington, D. C. 
in the spring of 1958, at the One Hundred and Eleventh 
Meeting of The Electrochemical Society, Inc. The con- 
tributors—eminent scientists from the United States and 
abroad—cover a wide range of topics relating to the 


BIOPHYSICAL SCIENCE 
A Study Program 


Planned and edited by J. L. Oncley, Editor-in-Chief, 
Harvard Medical School; F. O. Schmitt, M.I.T.; R. C. 
Williams, University of California, Berkeley; M.D. Rosen- 
berg, and R. H. Bolt, both of National Institutes of Health. 
With 48 contributors. Based on the Study Program in 
Biophysical Science held in Boulder, Colorado, July 20- 
August 16, 1958, organized and conducted by the Bio- 
eat and Biophysical Chemistry Study Section of the 

ational Institutes of Health. This book is a carefully 
integrated series of papers, constituting compact sum- 
maries of certain key problems and critical evaluations of 
recent advances. Emphasis is on the full blending of 
concepts and methods of physical science with those of 
life science in the investigation of biological problems. 
1959. In press : 


THE TECHNICAL WRITER 
An Aid to the Presentation and 
Production of Technical Literature 


By J. F. Godfrey, Technical Literature, B.B.C.; and 
G. Parr, Chapman & Hall Ltd. Designed to give the 
writer insight into selecting illustrations, presenting 
data, and displaying his material in the most attractive 
way to the reader. 1959. 340 pages. In press. 


BRIEF COURSE IN ORGANIC CHEMISTRY, Second Edition 


THE STRUCTURE OF ELECTROLYTIC SOLUTIONS 


change of the vapor pressure with temperature, ‘he 
energy of activation in reaction kinetics, and the use of 
radiochemistry as a research tool. They also devote 
three chapters to the basic principles of thermodynamics, 
The book contains numerous illustrations and a list of 
study questions at the end of each chapter. Ready in 
May. Approx. 512 pages. Prob. $7.00. 


The book is almost entirely rewritten, and numerous 
additions both in context and illustrations are incorpo- 
rated. It contains references to many substances of prac- 
tical value not found in other books—such as vitamins, 
hormones, other natural products, medicinals, agricul- 
tural chemicals, and other substances of biological 
interest. Ready in April. Approx. 302 pages. Prob. 
$5.75. 


properties of electrolytic solutions and representing the 
significant items under investigation in the present age. 
The subjects extend from Tilute solutions through 
concentrated solutions and fused electrolytes to the pure 
ionic solid state. Sponsored by The Electrochemical 
Society, Inc. and The National Science Foundation. 
Ready in April. Approx. 468 pages. Prob. $18.50. 


THERMODYNAMICS AND 
STATISTICAL THERMODYNAMICS 


By J. G. Aston and J. J. Fritz, both of The Pennsylvania 
State University. Accurate and rigorous, this text covers 
those areas of practical and theoretical thermodynamics 
(conventional as well as statistical) for which quantita- 
tive application to chemical problems is now possible. 
Its approach is physical rather than mathematical, with 
regular application to the determination or interpreta- 
tion of observable quantities. Exact methods of cal- 
culation are always presented first; syreestnet: meth- 
ods, where useful, are given as special cases thereaiter. 
Equations necessary for exact statistical calculation of 
thermodynamic properties of ideal gases are developed 
pragmatically. Over 400 problems are included. Ready 
in May. Approx. 588 pages. Prob. $8.25. 


ORGANIC REACTIONS, Volume 10 


Editor-in-Chief: Roger Adams, University of Illinois. 
This latest volume in the well-known series adheres to 
the same purpose as its forerunners—to present a comp! 
lation of all the important synthetic chemical reactions. 
It offers an extensive review of the Michael reaction and 
two chapters that deal with the reaction between « 1az- 
onium salts and reactive hydrogen atoms on alip/iatic 
carbon atoms. Ready soon. Approx. 560 pages. In press. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 440-4th Ave., New York 16, N. Y. 
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Model 154-C Vapor Fractometer separates and 


ts of fluid or 


gaseous mixtures. Complete analysis that might take hours, even days, is made in 
15 minutes. Time savings and accuracy of results up-grade value of chemist’s work. 


HOW REALISTIC IS YOUR CHEMISTRY CURRICULUM? 


The scope and pace of modern chemical analytical 
research demand greater speed—with accuracy—than 
traditional classical methods can offer. The trend in 
- pure and applied professional chemical investigation is 
to instrumental techniques such as gas-liquid partition 
chromatography. 

An analytical system employing well-known physical 
and chemical principles, with infinite theoretical appli- 
cations, gas chromatography should be a valid part of 
every organic chemistry curriculum. Chemistry students 
will be better prepared, too, for career opportunities if 
they are well grounded in the theory and practice of an 
instrumental technique which is already so widely used. 

There is no better instrument for teaching analysis 


INSTRUMENT 


by gas chromatography than the P-E Model 154-C Vapor 
Fractometer. As a pioneer in the development of com- 
mercially practical gas chromatographs, Perkin-F!mer 
has a history of successful research, design and manu- 
facture reflected in the excellent performance of the 
instrument. And the features of the Model 154-C that 
will commend it to educators are its simplicity of opera- 
tion, ruggedness, high sensitivity and—an equally 
important consideration for schools—its low cost. 

Your students will use gas chromatography in vir- 
tually every industry that utilizes organic chem::als. 
The Model 154-C will help you prepare them for this 
important segment of their careers. Write toda for 
complete information. 


Otviston 


Perkin-Elmer 


NORWALK, 
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Chemical Instrumentation 


S, Z. LEWIN, New York University, Washington Square, New York 3, N. Y- 


Duis series of articles presents a survey of the basic prin- 
ciples, characteristics, and limitations of those instruments which find important 
applications in chemical work running the gamut from balances and burets to 


servomechanisms and spectrometers. 


The emphasis is on commercially avail- 


able equipment; approximate prices are quoted to indicate the order of magni- 
tude of cost of the various types of design. 


2. Temperature-Controlled Baths 


The need for a source of constant and 
controlled temperature arises so often in 
scientific work that the principles and 
practice of thermostat design should be 
part of the working knowledge of every 
laboratory scientist. It is common usage 
among chemists to call a temperature- 
controlled bath a thermostat (cf., “The 
Van Nostrand Chemists’ Dictionary,” 
D. Van Nostrand Company, Inc., New 
York, 1953, p. 696), whereas in engi- 
neering practice the term thermostat is 
generally employed to designate the 
control or sensing element that actuates 
the heater. In the present treatment, we 
will conform to chemical usage and treat 
the terms thermostat and temperature- 
controlled bath as synonyms; for the 
sensing and control element used in these 
baths we will employ the unambiguous 
term thermoregulator. 

There are many kinds of temperature- 
controlled baths in common use; they 
range from air baths with coarse control 
and wide range (such as, e.g., ovens and 
furnaces) to precision water baths de- 
signed to give the ultimate in control at a 
single temperature. The following dis- 
cussion is oriented toward stirred, fluid- 
filled baths intended for use in the vicinity 
of room temperature. Ovens and furnaces 
will be given separate treatment later. 

In principle, a constant temperature 
may be maintained in a variety of ways: 
(1) one may utilize the temperature 
invariance of a phase transition occurring 
at equilibrium and constant pressure, 
such as the normal boiling point of a 
pure substance (as in the familiar Abder- 
halder. drying apparatus) or the melting 
point (as in the common ice bath); (2) 
one may attempt to insulate a system so 
thoroughly from its surroundings that 
its temperature cannot change; or (3) 
one inay arrange to put heat into the 
system at exactly the same rate as it is 

to the surroundings. The last- 
mentioned method has proved to be the 


most flexible and practical approach, and 
serves as the basis for the design of all 
laboratory thermostats. In fact, when 
the temperature desired is close to that of 
the surroundings, this principle of control 
requires that cooling coils (i.e., a heat sink) 
be used in order to provide a rate of heat 
loss that will permit positive control of the 
heat input. 

This latter type of thermostat consists 
fundamentally of three constituent parts: 
a thermoregulator, to sense the difference 
between the actual bath temperature and 
its desired value; a combination heat 
source and heat sink (the latter may not 
be a distinct entity if normal heat losses 
to the room are large enough to serve this 
purpose); and the bath container with its 
stirring device. The basic plan of such 
a thermostat is shown schematically in 
Figure 1. Several different designs of 
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Figure 1. Principal components of a tempera- 
ture-controlled bath. 


complete thermostat units of this type 
are now available commercially, or the 
investigator may put his own together 
from the component parts, a large variety 
of which is also commercially available. 
In every thermostat the temperature 
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fluctuates about some mean value. In 
practice, the bath temperature must fall 
below this mean in order for the thermo- 
regulator to sense the fact that the heater 
should be turned on, and it must rise 
above the mean to impel the thermo- 
regulator to turn the heater off again. 
Even after the heater has been turned on, 
the bath will continue to cool until power 
has been put into the heater for a suf- 
ficient time to bring it up to operating 
temperature. From this point on, the 
bath temperature rises, overshooting the 
mean. Even after the thermoregulator 
turns the power to the heater off, the 
temperature continues to rise for a while, 
due to the heat stored up in the heater. 
The nature of the temperature cycling in 
a thermostat is illustrated in Figure 2. 
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Figure 2. Diagrammatic representation of the 
origin of the high frequency temperature cycling 
in a temperature-controlied bath. 


This diagram is purely schematic; the 
actual shape of the temperature-time 
wave is a complicated function of size and 
shape of the bath and its components, 
and their relative placement. 

The temperature at a given point in a 
bath shows a “‘high frequency”’ fluctuation 
due to this cycling effect. In addition to 
this, the mean temperature may vary as 
a result of changes in ambient conditions, 
insertion of objects into the bath, varia- 
tions of line voltage, etc. The quality of a 
thermostat is determined by (1) the 
frequency and amplitude of the high 
frequency temperature cycles, (2) the 
uniformity of temperature throughout the 
bath, and (3) the constancy of the mean — 
temperature. The first and last factors 
are related, for if the cycling frequency is 
high, drifts in the mean temperature can 
be rapidly corrected for. The third 
factor, i.e., the uniformity of the mean 
temperature throughout the bath, is 
determined solely by the efficiency and 
flow pattern of the stirring. 

For greatest constancy, the frequency of 
cycling should be high, and the amplitude 


(Continued on page A132) 
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More than 15,000 Coleman diffraction Grating 
Spectrophotometers are used in laboratories 
throughout the world. They have gained this 
wide acceptance because they deliver precise data 
more quickly and easily than any other spectro- 
photometer. They have proved themselves to be 
rugged and reliable in laboratory service. 


The Coleman Universal Spectrophotometer 
is ideal for the laboratory with a variety of ana- 
lytical problems and a heavy work-load. Fast, 
precise, versatile in spectrophotometry—fluor- 
imetry—nephelometry. 


The Coleman Junior Spectrophotometer 
—the most practical and effective of all analytical 
tools for routine spectrophotometric analysis. 15 
years of service and thousands of published pro- 
cedures illustrate its reliability and recognition by 
the highest authorities in analytical chemistry. 
New literature available. // 


Unive Spectrophotometer Bulletin B-241 


Spectrophotometers: 
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of the temperature fluctuations should > 
small. These conditions are achieved »y 
the use of (a) a temperature sensiig 
element of high sensitivity, (b) a hea:er 
with a large output but a small heat :a- 
pacity, so that, the thermal lag is sm:.ll, 
(c) an efficient stirrer and baffle system to 
produce completely turbulent  fiow 
throughout the bath, and (d) matching of 
the heater output to the rate of heat losses 
in the system. 

The proper relative positioning of the 
thermoregulator, heater, and stirrer i~ of 
critical importance. These three com- 
ponents should be relatively compact «nd 
mounted fairly close to each other, with 
the direction of flow produced by the 
stirrer such that the fluid (water, oil, 


Figure 3. An example of desirable flow pattern 
in a bath. S. stirrer; H. heater; C, cooler 
(not always present); T. thermoregulator. 


air, etc.) passes over the heater and then 
over the thermoregulator before the 
streamlines break up into turbulence 
(see Fig. 3). With this arrangement, the 
temperature sensing element responds to 
the changes in temperature of the liquid 
in the immediate vicinity of the heater 
before the temperature of the bath as a 
whole has risen er fallen much past. the 
mean. 

As Figure 4 shows, the amplitude of the 
temperature cycles is large close to the 
heater-thermoregulator pair, and dimin- 
ishes with increasing distance from these 


Figure 4. Schematic representation of thé 
variation in the amplitude of the temp-ratur- 
cycling with increasing distance from the 
heater-thermoregulator pair. stirres; 4. 
heater; T. thermoregulator. 


elements. In a well-designed bath, «se 1s 
made of this fact to achieve goo con- 
stancy in one region in spite of large 
fluctuations elsewhere. 
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The success of this design depends not 
only on proper relative positioning, but 
al-o upon proper choice of the power out- 
put of the heater. If the heater output 
is excessively large for the heat capacity 
an 1 rate of cooling of the system, the 
ar :plitude of the cycles will be large, and 
th frequency of cycling will be excessive; 
if ‘oo small, the mean temperature will 
dri‘t badly. The proper wattage of the 
co'trol heater may be judged empirically 
in 1 direct-control system (see below) by 
adjusting the heater output, e.g., with a 
variable transformer, until the heater is 
observed to be operating between 40 and 
70°; of the time. If the desired control 
temperature is below room temperature, 
the heater should operate 50-70% of the 
time; if above room temperature, it should 
operate 40-50% of the time. 


Control Systems 


There are two broad categories of 
thermostats: the direct-control, and the 
proportional-control types. In the former, 
the thermoregulator acts simply as an 
on-off, or yes-no device, in response to 
which the controlled heater either comes 
on with its full power output, or is turned 
completely off. 


HEATER CURRENT 


'ON'' ON | 'ON! 


Figure 5. A. Schematic representation of the 
principle of direct control. The full output of the 
heater is turned on or off by the thermoregulator, 
which functions as a switch. 8B. Principle of pro- 
portional control. The thermoregulator acts as 
@ throttle, maintaining a heater output which is 
proportional to the thermal signal. 


This is depicted diagrammatically in 
Figure 5A, which shows the thermo- 
regulator symbolized as a switch that can 
only be either open or closed, turning the 
full wattage of the heater off or on re- 
spectively. (Actually, the heater circuit 
is often so wired that the closing of the 
thermoregulator contacts, as would result 
from the expansion of the thermally sensi- 
tive substance, turns the heater off.) 
This i- currently the most widely used type 
« control system for laboratory thermo- 
stats, principally because of its cheapness 
and simplicity. In some designs, the 
thermoregulator controls the heater di- 
dy, the full heater current flows 
throu;-h the regulator contacts. This has 
the cisadvantage that arcing and cor- 
rosion limit the sensitivity and life of the 
thernioregulator. Enclosing the contacts 


(Continued on page A134) 


Are You 
Interested 
in 
Vitamins 

too? 


If you are interested in vitamins, you'll like 
the Coleman Photofluorometer. It offers the 
fastest and easiest way to find and measure 
Thiamine and Riboflavin in foods, beverages, 
cereals, pharmaceuticals, animal feeds, plant 
and animal tissues as well as for metal com- 
plexes, and a number of other fluorophors of 


special interest to medical science. 


The Coleman Electronic Photofluorometer 
(Model 12C) is direct-reading, AC line oper- 
ated, stable and reproducible with a sensitivity 
range capable of encompassing both trace quan- 
tities and concentrates of fluorescing constituents. 
It is a typical COLEMAN instrument—sound 
in science—eminently practical in use and 


low in cost. 


Ask for New Bulletin B-245. 


COLEMAN PHOTOFLUOROMETER 


COLEMAN INSTRUMENTS, INC., DEPT. B, 


MAYWOOD, 


ILLINOIS 
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OFFERS THE FINEST 
PROPERTY VALUES 
FOR FINER PRODUCTS 


@ Absolute Chemical 
Purity 

@ Extreme Heat 
Resistance 


@ Thermal Shock 
Resistance 


@ Chemical Inertness 


@ Outstanding Electrical 
Properties 


@ Full Range Radiant 
Energy Transmission 


In laboratories and other 
applications where critical 
requirements must be met, 
there is no room for second 
best. Vitreosil possesses 
properties of greatest value 
for: ultra-violet applica- 
tions, metallurgical investi- 
gations, chemical research, 
photochemistry, spectrosco- 
py, and many uses in phys- 
ical, optical and electrical 
research as well as prod- 
uct operations. 


Vitreosil is available in an 
unusually wide variety of 
types and sizes—Or, we'll 
be happy to fabricate to 
your specifications. Write 
us about your requirements 
today. For your conven- 
ience, use the coupon be- 
low. See our ad in Chemical 
Engineering Catalog. 
THERMAL AMERICAN 
SED QUARTZ CO., INC. 
i 18-20 Salem Street, 
Dover, New Jersey _ 


Please send technical data on 
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in a hermetically sealed inert atmosphere 
reduces, but does not eliminate, the un- 
desirable effects of arcing. Further- 
more, the heating effect of a large current 
(0.1 amp or more) through the regulator 
contacts limits the accuracy and constancy 
of the device to +0.1°C or worse. These 
effects can be minimized to a certain 
extent in the following ways. 

(a) The thermoregulator serves as a 
switch to operate an electromagnetic 
relay, which in turn activates the heater 
circuit, as illustrated in Figure 6A. In 
this way, only a few milliamperes of 
current flow through the thermoregulator 
contacts, whereas the heavy heater 
current flows through the relay’s con- 
tacts. Still better is the use of an 
electronic control circuit between the 
thermoregulator and heater, such that 
only a few microamperes, or less, of current 
through the contacts suffice to alter the 
potential of the grid of a vacuum tube 
(or the equivalent connection to a 
transistor), which in turn activates the 
heater, generally through the agency of 
an electromagnetic relay in the plate 
circuit. 


THE RMOREGUL ATOR 


Figure 6. Thermoregulator-relay circuits. A- 


Thermoregulator acts as switch in coil circuit of 
relay; when relay pulls in, its contacts close the 
heater circuit. B. Thermoregulator fitted with 
electromagnetic coils to reduce arcing and 
chattering; holding action of coil is effective 
only for the brief period until the latching relay 
is thrown. e, E = power supplies; H = heater; 
C = cooler. 


(b) The thermoregulator may be com- 
bined with a pair of electromagnet coil 
windings and a latching relay (e.g., 
Cenco No. 99740, $18.60), as illustrated 
in Figure 6B. At the instant the thermo- 
regulator moving contact touches one of 
the fixed contactors, it closes a circuit 
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FISHER 

high-purity 
CHEMICALS 
- for the Electronic Industry 


MORE AND MORE, electronics firms 
look to Fisher for high-purity chemicals 
in bulk to expedite sensitive manufac- 
turing operations. Reason: the Fisher 
Chemical Manufacturing Division is 
America’s largest plant devoted exclu- 
sively to the production of high-purity 
chemicals. Only Fisher’s air-condi- 
tioned, rigidly-controlled production 
facilities, modern packaging, and care- 
ful lab analyses can assure dependable 
chemicals at prices comparable to lesser 
grades. Full stocks in the 7 cities indi- 
cated* below. 


ALL high-grade chemicals required 
available from Fisher. To cite a few: 


@ Acetic Acid @ Sodium Hydroxide 
@ Acetone Pellets 

@ Carbon Tetrachloride @ Sodium Hydroxide 
@ Hydrofluoric Acid 
@ Methyl! Alcohol @ Potassium Hydroxide 
@ Nitric Acid liquid 40% 

@ Isopropyl alcohol @ Xylene 

@ Sodium Carbonate @ Toluene 


PLUS—special etch solutions, various concentrations of 
acids or bases, special densities, and chemicals with purity 
limits to your specifications. 


for electronics are 


SEND FOR CATALOG 
109 Fisher Building 
Pittsburgh 19, Pa. 


FISHER 
SCIENTIFIC 


Buffalo *New York 
Charleston, W.Va. *Philadelphia IN MExico “Moc <2! 
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America’s Largest Manufacturer-Distributo of 
laboratory Appliances and Reagent Chemico!: 
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Ww draulic thermostats for precise temperature 
control and stainless steel for maximum appeal! 


Temperature control in Boekel Water Baths 
is maintained by a nationally known hydraulic 
thermostat having a sensitivity of +14°C. In 
the serological models, the thermostats have 
pre-set stops at 37°C and 56°C permitting 
the technician to rapidly change from one 
temperature to the other. Heating units are 
efficiently located to provide maximum uni- 
formity in heat distribution and may be easily 
replaced when required. 


#1494RS 


SPECIFICATIONS: 


#1494RS All stainless steel, eight openings (two of 6” diameter, six of 5” 
diameter) with stainless steel concentric rings. A Robertshaw 
hydraulic thermostat controls the immersion heating unit at any 
desired temperature up to boiling. Entire top plate is removable, 
permitting use for greater variety of purposes. Size 28” x 14” x 
5”. 1800 watts, AC only. 

#1493RS Same as #1494RS except four openings of 5" diameter. Size 
14”x 14”"x5”. 1250 watts, AC only. 

#1356 Serological Bath. Stainless steel exterior with monel metal bath 
chamber for maximum service life. A Robertshaw hydraulic 
thermostat maintains any temperature up to 65°C (+ 14°C) with 
pre-set stops at 37°C and 56°C to save time in serological testing 
procedures. Air-cell asbestos insulation between bath chamber 
and exterior walls. Supplied with thermometer holder and sup- 
porting shelf. Chamber 13'/,” x 10/2” x 5'/2"; overall 15/5” 
x 131/,”" x 9". 600 watt, AC or DC. 

#1354 Same as #1356 except chamber 11*/,” x 5” x 5'/2"; overall 14*/,” 
x 63/,"x 9". 300 watt, AC or DC. 


FOR ALL MODELS, PLEASE SPECIFY 115 or 230 VOLTS; AC or DC. 
ORDER THROUGH YOUR DEALER 


, WM. BOEKEL & CO., INC. « 
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NO MOTORS e NO STIRRERS! 
100% WORKING SPACE © WIDE RANGE OF TEMPERATURES 


Magni-Whirl Baths OBSOLETE con- 

New! ventional baths using motors and 
which allow only a partial working 
space. 


Magni-Whirl Baths have built-in auto- 

matic stirring and circulatin systems 

for maximum uniformity an superior 
results. Magnetic pumping action gives automatic 
om agitation in all areas of bath—irrespective of 
wor 


Magni-Whirl Baths available for 
ALL NEEDS — COMPETITIVELY PRICED 


© Utility Water Baths (100°C.} 

© Visibility Jar Baths (70° and 100°C.) 
© Utility Oil Baths (180° and 260°C.) 
® Refrigerated Baths (0° to +-100°C.) 
© Super-sensitive Baths (100°C.) 

Hydrometer Jar Baths (70°C.} 


MORE CONVENIENT © SAVES COST AND TIME © MORE EFFICIENT 


BLUE M ELECTRIC CO. 13eth and chatiam st. BLUE ISLAND, ILL 


Manufacturers of ovens, furnaces and related temperature contfol equipment. 


aintenance INDUSTRIAL 


gives rugged, long-lasting service with 
sink-to-sewer connections. Saves money 
all around! Made of tough, horn-like 
ob. polyethylene. 
Inexpensive VULCATHENE 

costs less to install 

and maintenance is 

practically eliminated. 


VULCATHENE 

is easily 

assembled with 
socket welds 
(polyfusion*) 

or threaded couplings. 


Many of the world’s leading laboratories 
are using VULCATHENE plumbing—such 
names as Dow Chemical, Pfizer, Union 
Carbide, Bell Telephone Laboratories, 
General Eiectric, General Motors, DuPont, 


etc. ( Am eri can 
Vulcathene 


625 S. GOODMAN ST., ROCHESTER 2 N.Y. 
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For more information write 
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through a coil, the magnetic effect .f 
which is to hold the moving conta: t 
firmly against the fixed one. This circu't 
simultaneously energizes a coil of tie 
latching relay, closing one of its sets of 
contacts. The closing of these contac’s, 
in turn, short-circuits the thermoregulat vr 
coil, thus eliminating its holding force, 
and leaving the moving contact free io 
respond to temperature signals from t'.e 
sensing element. The latching relay is a 
device so constructed as to stay closed in 
whatever orientation it last had until its 
other coil is energized, which then causes 
it to flip over into its alternative con- 
figuration. This arrangement reduces thie 
possibility of arcing and chattering at the 
regulator contacts, and increases both 
the life and the sensitivity of the device. 

The principal disadvantages of relay- 
controlled devices are (1) they, are de- 
pendent upon moving parts which tend 
to wear out, and (2) the relay coil has a 
large inductance, which introduces a time 
delay, and which tends to generate a 
spark every time the circuit is broken. 

The wattage of the heater should be 
kept as small as possible, consistent with 
the desired rapidity of response in op- 
posing temperature fluctuations in the 
bath. Often, two heaters are employed; 
one is constantly on and supplies enough 
heat to almost equal the heat losses; 
the other heater is operated intermittently, 
in response to the control of the thermo- 
regulator. By utilizing electronic con- 
trol circuits and well-designed thermo- 
regulators, it is possible to construct 
direct-control thermostat baths that are 
constant in a selected region of the bath to 
within +0.001°C. 

With direct control, the amplitude of the 
temperature cycling in the vicinity of the 
heater and thermoregulator tends to be 
large, due to thermal and mechanical 
lags, and it is often difficult to achieve the 
precision of control mentioned above. 
An approach that often works better in 
practice is embodied in the proportional- 
control design, according to which the 
energy output of the heater is made 
proportional to the magnitude of the 
control signal. That is, when the dif- 
ference between the temperature in the 
immediate vicinity of the thermoregul:tor 
and its control setting is large, a large 
heater output is called forth, and as the 
temperature difference diminishes, the 
heater output is caused to decrease 
proportionately. This is illustrated in 
Figure 5B, where the thermoregulator is 
depicted as a throttle valve that con': “ 
the magnitude of the heater output :: 
continuous fashion. Proportional co: 
is most easily achieved by the use «! a 
termperature-sensitive resistor as 
thermoregulator, or by the use of : 


- other: sensor the electrical propertic- a 


which change i in a continuous fashion \ ith 
changes in temperature. The sei ing 
element may exert its control elect: \ui- 
cally, e.g., by means of a magnetic an: ili- 
fier circuit, or by a combination of ele. ‘ti- 
cal and mechanical means, e.g., by af- 
fecting the speed of a motor-driven sw ‘ch 


(Continued on page A138) 
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wih Beckman?’ microelectrodes 
eliminates nerve-wracking uncertainty of visual detection! 


> 


Now...titrate such small quantities as a 
single drop —easily and accurately —with 
the Manostat Microtitrator, a modifica- 
tion of the Gilmont Ultramicroburet. The 
new Beckman Microelectrodes overcome 
the limitations of previous methods of 
titration, where larger quantities were 
required. And—this Manostat apparatus 
performs microtitration electrometrically, 
without need for visual adjustment of the 
end point. 

The Manostat Microtitrator is capable 
of both oxidation-reduction titration as 
well as acidimetry-alkalimetry ...with 
special electrodes for each process. It may 
be used with any high-impedance pH 
meter, such as the Beckman Zeromatic 
(shown in picture). The apparatus 
comes fully equipped with all accessories 
and solutions. Nothing else is needed but 
your pH meter. *Patent applied for. 

**Manufactured exclusively for Manostat Corp. 
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STIRRER TUBE 
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CURRENT 
FLOW 


ELECTRODE 
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FROM HOW IT WORKS: Electrometric titration of micro quantities 


GLASS 
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SOLUTION 


requires a special type of electrode assembly which meets 
the space requirement. This is accomplished by a combination 
of the glass electrode membrane and container in one unit, 
the pH sensitive glass membrane being sealed to the bottom 
of a smali test tupe. This tube is then inserted into a refer- 
ence electrode solution contained in a U tube. 

To further meet the limitations of reduced space, the buret 
tip, salt bridge to second reference electrode, and stirring 
mechanism are all combined in one unit. The buret tip is 
surrounded by a second glass tube which forms an annular 
space through which air or an inert gas may be passed to 
vigorously agitate the solution being titrated. The titrant 
itself serves as the salt bridge to the reference electrode. 
Another electrode of similar construction is inserted into 
the U tube. The flow of current is therefore from this 
electrode through the reference solution, through the glass 
membrane to the unknown solution, then to the titrant and 
finally to the reference electrode. 

Because of the high resistance of the glass membrane 
to ionic flow, probiems of electrical leakage enter when the 
glass electrode is separated into two containers. To reduce 
this leakage, all glass parts of the electrode are treated 
with a hydrophobic coating of silicone. 


M15654 MANOSTAT MICROTITRATOR, complete with Beckman Miorecloviredes 


and all accessories, but without pH meter 


M15655 MICROTITRATOR ACCESSORY KIT contains all equipment nee oe 


convert a Gilmont Ultramicroburet to M15654 128. 


The EMIL GREINER Co. 


Write for Microtitrator Bulletin 


Se 20-26 N. MOORE STREET DEPT. 222, N. Y. 13, N. Y. 
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that operates the heaters on a cycling 
basis so that the duration of the on-cycle 
is proportional to the temperature dif- 
ference sensed. 

The recognition of the principle of 
proportional control and its application to 
thermostatting has taken place on a large 
scale only relatively recently, and repre- 
sents a major advance in this category 
of instrumentation. As is generally the 
case with laboratory devices, the greater 
precision of control is achieved through a 
more complex and costly electrical or 
mechanical construction than is required 
for the direct-control technique. Pro- 
portional controllers that involve mechani- 
cal switching suffer from the limitations 
of all mechanical devices subject to repeti- 
tive operations; they have u relatively 
short trouble-free life. On the other 
hand, all-electronic proportional con- 
trollers tend to give long maintenance- 
free service. 

Both of the basic approaches to thermo- 
stat design have their place; the direct- 
control type for moderate cost, moderate 
precision instruments, and the pro- 
portional-control type for higher precision, 
more expensive units. 


Thermoregulators 


A number of different types ‘of thermo- 
regulators are currently available, among 
which are the bimetal switch, the compres- 


sible bellows, the mercury-in-glass device, 
the trapped-vapor device, the thermistor, 
and the metal-wire resistor. These are 
represented diagrammatically in Figures 
7-9. 

The moving element in a bimetal switch 
(Fig. 7A) consists of a pair of dissimilar 


D 
Figure 7. The principal types of thermoregula- 


tors. A. bimetal strip; B. bellows; C. mercury- 
in-glass; D. trapped vapor. 


metal foils welded together along their 
flat surfaces. It curves toward or away 
from a fixed contacting member because 
of the difference in thermal expansions of 


the two metals. Alternatively, the e.- 
pansion of a helix of the bimetallic sens: 
may be translated into a twisting moti: n 
of an insulating rod mounted axially ard 
carrying one of the contactors. The mc:t 
sensitive of these devices can respond ‘o 
temperature changes as small as +0.005° © 
(e.g. Aminco Model 4-235F). 
these components are immersed in tiie 
bath fluid, the corrosion problem may ‘e 
serious, and they are usually plated w:'h 
lead or cadmium to reduce such atta: \. 
Because of mechanical and thermal inert ',, 
they tend to be slower in response th.in 
other types of thermoregulators. Ot! er 
types of sensors that utilize the princi: le 
of differential expansion, such as ‘he 
Fenwal Thermoswitch, based on ‘he 
expansion of a cylinder of metal tubing 
relative to a non-expanding strut, «re 
described later. 

A bellows-like device, in which a com- 
pressible or deformable structure responds 
to the thermal expansion of a surrounding 
fluid, is illustrated in Figure 7B. This 
device, as well as the bimetal sensor, is 
also adaptable to direct indication of 
temperature by substitution of a pointer 
and scale for the movable contact shown. 
By means of a flexible cable containing a 
small bore tubulation filled with fluid, 
the bellows and contacts or indicator 
may be located many feet away from the 
bulk of the sensing fluid. This type of 
regulator is manufactured by the Fenwal 
Corporation, Ashland, Massachusetts. 

The mercury-in-glass device (Fig. 7C) 


(Continued on page A140) 


ULTRATHER 


_ A-complete line of the most MODERN temperature controllers + Range from —60° to 300° 


ULTRATHERM units come completely self contained requiring no glass or 
other usually poorly insulated containers; or as suspension models specially 
dimensioned for existing baths, large or small. 


ULTRATHERM controls are all electronic for long, trouble free service. Tempera- 
ture regulation by famous JUMO contact thermometers easy to adjust, long-lasting. 


ULTRATHERM prices are reasonable: 


Model F $290. 


For literature and name of nearest distribu- 
tor contact Brinkmann at address below. 


Model N $430. 


Model EC $200. 


FREE TRIAL 


Request an ULTRATHERM for 2 weeks 


BRINKMANN 


INSTRUMENTS INC., 115 CUTTER MILL RD., GREAT NECK, N.Y. 
SALES OFFICES IN PHILADELPHIA, CLEVELAND, HOUSTON 
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You’d know them anywhere. Beckman pH electrodes...recognized as the finest... 
and Beckman’s Model G pH Meter...described in the literature as the standard 
of pH measurement. Beckman pH meters and electrodes are used in thousands of 
laboratories throughout the world. % Your laboratory apparatus dealer provides 
prompt delivery on Beckman pH meters and electrodes, including the newest 
models. Call him today or write to us for a list of dealers and current pH meter 
information. Ask for Data File 3L-41-3.. Beckman 


Scientific Instruments Division 
We and our dealers are ‘ene y, bars newest Beckman analytical 2500 Fullerton Road, Fullerton, California 
instruments at the Pittsburgh Conference, March 2-6. a division of Beckman Instruments, Inc. 


ULTRAVIOLET AND INFRARED SPECTROPHOTOMETERS - GAS CHROMATOGRAPHS + pH METERS + ELECTROCHEMICAL INSTRUMENTS 
SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES 
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is essentially a thermometer fitted with a 
metal contact mounted above the free 
surface of the mercury column. By 
utilizing a large bulb to hold a considerable 
volume of mercury, and a narrow capillary 
tube atop it to magnify the linear move- 
ment of the column, it is possible re- 
producibly to make and break contact in 
response to temperature changes of as 
little as 0.001°C. The linear movement of 
the mercury column can be further magni- 
fied by using a liquid of higher expansivity, 
such as toluene, in the bulb. However, 
in practice a mercury-in-glass device that 
contains a sufficient volume of mercury or 
other fluid to give a detectable response to 
+0.001°C has such a large heat capacity 
that it cannot respond rapidly to such 
small temperature changes. Most good 
mercury-in-glass thermoregulators regu- 
late to only about +0.01°C under usual 
laboratory conditions. 

Another device for achieving a sensitive 
switching action involves the trapping of 
a small amount of a suitable liquid under a 
mercury column (Fig. 7D). If the control 
temperature is close to the normal boiling 
point of the trapped liquid, small tempera- 
ture changes will involve relatively large 
changes in the vapor pressure, and hence 
in the displacement of the containing 
mercury column. This type of thermal 
detector can be more sensitive and rapid 
than the mercury-in-glass devices, but 
it is limited to small temperature ranges, 
and it is restricted to only certain tempera- 


tures, which are determined by the boiling 
points of the liquids that can be employed. 

It is possible to utilize the movement of 
@ mercury meniscus in a capillary to 
operate a relay without making physical 


HEATER OFF 
HEATER ON 


1 CYCL 


HEATER OFF 


HEATER ON 


1 


HEATER OFF 


NS, HEATER ON 


Figure 8. Illustrating the principle of the Gouy 
technique for converting a switch into a propor- 
tional controller. 


contact to the mercury, thus eliminating 
the conventional sealed-in wire. The 
Therm-O-Waich, available from Instru- 
ments for Research and Industry, Chelten- 
ham, Pennsylvania (Model 8-2, $150) 


consists of a radio frequency oscillatcr 
with a probe that can be clipped on to the 
outside of a thermometer or other therm::| 
sensor. The mercury in the sensor has 4 
high dielectric constant; when the merew: , 
column rises to a given point with respe: t 
to the probe coil, its dielectric properti.s 
affect the capacitance of the oscillat.r 
circuit sufficiently to quench the oscill.- 
tions, and a relay is activated. Tie 
temperature sensitivity of this devie 
depends upon the dielectric constant aid 
cross-sectional area of the column f 
liquid ; for a conventional thermometer ‘t 
is +0.4 to 0.6°C. 

The detectors described so far are 
principally used as elements in a direc 
control system, functioning merely s 
switches to turn the heater on or olf. 
They can, however, be modified to provi:ie 
for proportional control by utilizing a 
technique invented by M. Gouy, which 
consists of imposing a rapid vibratory 
motion on the stationary contact of the 
thermoregulator. As Figure 8 shows, the 
proportion of time the heater is on, and 
hence the rate of heat input to the bath, 
depends upon how far the average position 
of the contactor is from the mercury 
surface, and therefore upon how greatly 
the bath temperature differs from the 
control point. 

The Gouy technique has the dis- 
advantage of requiring mechanical motion, 
as well as a high frequency of make-and- 
break of both the control and load 
currents. Detectors that are more con- 
venient and durable for proportional con- 


(Continued on page A142) 
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Automatically maintains desired temperature 
within +1° F. Just set the dial. Specially de- 
signed, built-in Thermostat does the rest. Liquid 
absorbs all the heat generated; none is wasted. 
THOUSANDS IN DAILY USEI 
SAFE -CONVENIENT - ECONOMICAL 
FULLY GUARANTEED FOR 1 YEAR 

@ Completely portable §_@ Economical to operate 
e “Finger Grip” plastic handle never overheats 
© Safety cut-out operates when instrument is out of liquid 
@ No danger of burning out element—no fire hazard 
@ No special wiring required © Fully insulated 
© Complete with6’ heavy duty cord, unbreakable rubber plug 
@ Plugs into any 115V-A.C. (only) outlet. 

Also available for Photo & X-Ray developing tanks. 


Operating 
Wattage ange 


105°-212°F 
75°-212°F 
100°-—212°F 
115°-212°F 
125°-212°F 
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150°-—212°F 
Models S-1020 and have built-in 
tional safety factor. use of finger-grip, over-al 

units are 4” longer thon it listed immersion lengths. oD 
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Labasco’s| NEW| clamp line is engineered for MODERN LABORATORIES, it’s 
sturdier...more rigid...faster acting...more usable...and COSTS NO MORE! 


Created to do the job more effectively, Labasco clamps 
are produced with the cross section, strength and rigidity 
of a structural beam. 


Labasco engineers redesigned conventional clamp con- 
struction to bring you this important advance in modern 
laboratory equipment. Our wide clamp assortment is easier 
to use ... provides expanded utility, offers a clamp to suit 
every laboratory need. 


Join the nation wide switch-over to Labasco’s modern 
pe clamps. You'll appreciate the difference! 
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emp frame. frame, See PageAl83 for more reasons why laboratories are 
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trol thermostats are the temperature- 
sensitive resistors, such as the fine-wire 
windings, and the semiconductor sintered 
oxide preparations known as thermistors. 
These resistors are, made part of a bridge 
circuit (Fig. 9), which is carefully balanced 
by adjustment of the variable arms when 
the sensing element is exactly at the 
control temperature. At any other tem- 
perature, the bridge becomes unbalanced, 
the unbalance current or voltage increasing 
with the degree of unbalance. By means 
of certain magnetic amplifier or thyratron 
control circuits, the small unbalance signal 
can be used to control the ac output of a 
power supply so that it is proportional 
to the signal. No relays are necessary. 


SIGNAL 


Figure 9. A typical bridge circuit for use with a 
temperature-sensitive resistor. 


The setting of an expansion-type 
thermoregulator is sensitive to the effects 
of external pressure. For this reason, the 
regulator should be made with walls that 
are as thick and sturdy as is consistent 
with the desired sensitivity and thermal 
Jag, and the level of the liquid in the bath 
must be maintained constant, to keep the 
hydrostatic head from changing. 

Thermoregulators that contain a liquid 
with a free surface are very sensitive to 
vibrations, and care must be exercised in, 
mounting the device so that it is not 
disturbed by the stirrer or other moving 
equipment; otherwise excessive and ir- 
regular cycling will occur. For this 
reason, some mercury-in-glass thermo- 
regulators are supplied in special shock 
mountings (eg., Cenco No. 99210, 
+0.01°C, $145); if a shock mounting is 
not part of the thermoregulator, the user 
should construct one. 

Thermoregulators containing mercury 
should employ contactors that are not 
wetted by mercury if the maximum 
speed of response and greatest reproduci- 
bility are to be achieved. Iron, nickel, 
stainless steel, and tungsten wires are 
suitable; platinum is wetted by mercury. 
The wire should end in a fine point with a 
rounded tip, fixed in the center of the 
capillary tube, so that it always contacts 
the same point on the mercury meniscus. 


Heaters 


The heat sources that are commonly 
used are tubular or knife-type immersion 
heaters, immersed electric light bulbs, 
and external infraredlamps. The external 
heat lamp has the advantage of providing 
the minimum of thermal lag, while 
directly heating a large volume of the bath 
liquid, but its heat input into the bath is 


relatively small compared to immersion 
heaters, .and this fact limits the usefuln ss 
of infrared heating to baths intended to 
operate up to about 65°C; above this 
temperature auxiliary immersion heai 
are required. Immersed light bulbs h: ve 
little other than economy to recomm: nd 
them, and are now rarely used as heat rs, 
The best design of an immersion he: ter 
is one that concentrates the heat out ut 
near the thermoregulator, yet provid: ; a 
maximum of accessible surface for n.ost 
efficient transfer of the thermal energ: to 
the bath fluid. These heaters are gener: lly 
constructed of a resistance wire or lix 
embedded in a magnesium oxide pack ‘ng, 
(which is a good electrical insulator ..nd 
yet has a high heat conductivity), all 
encased in a metal sheathing. They are 
available in various fixed shapes, o: in 
the form of tubing that can be bent by the 
user to any desired configuration. 

Sometimes three separate heaters are 
used: a quick-heat unit to bring the bath 
up to operating temperature rapidly, after 
which it is shut off; a steady heater to 
supply most of the heat input at the 
operating temperature; and the inter- 
mittent heater to give temperature control. 
The heaters may be connected to variable 
transformers in order to permit freedom of 
choice of the output to suit the operating 
conditions. 

The wattages of the heaters needed 
depend upon the size of the bath, the type 
of bath fluid, the efficiency of stirring, 
and the difference between the control 
temperature and room temperature. The 
proper magnitude for the steady and 
intermittent heaters for each applica- 
tion are best determined empirically, by 
measuring the amplitude of the tempera- 
ture cycling in the bath for various combi- 
nations. For this purpose, it is essential 
to employ a temperature sensor of very 
low therma! lag, such as a thermistor, 
resistance thermometer, or thermocouple. 
A rapid indication of the approximate 
magnitude of the steady heater can be 
obtained by measuring the cooling curve 
of the thermostat; i.e., the bath is 
heated about 10°C above the desired 
control point, and with the stirrer on, the 
bath is allowed to cool while its tempera- 
ture is plotted as a function of time. 
The slope of this curve at the control 
point (deg/sec) times the heat capacity 
of the bath (joules/deg; obtained from 
bath volume X density X specific heat) 
equals the required wattage of the steady 
heater. 


The majority of temperature-contolled 
baths are stirred by motor-driven de ices. 
The impellers used are either of the propel- 
ler or the paddle type (Fig. 10); a propel- 
ler tends to produce axial flow ines, 
whereas a paddle generates a_|steral 
flow pattern. Either type of flow p» ‘tern 
becomes turbulent a short distance «way 
from the impeller if the bath is of su:‘able 
shape or if baffles are present. 

The Blue M Electric Company, lue 
Island, Illinois, offers baths in whic the 
stirring is accomplished in a unique v \Y— 


called by the company the “)) gn 
(Continued on page A144) 
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BENCH-TOP 


FOR PAPER CHROMATOGRAPHY 


Replace your breakable jars with a permanent cabinet of like size! 


This Bench-Top Chromatocab accommodates four solvent as- 
semblies of the same size as used in 12 in. square glass jars and 
in addition has the following advantages: 


1. BETTER INSULATION— 


Glass wool and double-pane windows! 


2. POSITIVE VAPOR SEAL— 


Lid sealed with neoprene gasket and clamps! 


3. NO RACK— 


Suspension of solvent assemblies! 


4. ALL-GLASS SOLVENT ASSEMBLIES— 


Interchangeable in 12” square jars! 


5. EASY PORTABILITY— 
Compact size, light weight! 


6. LESS RISK OF BREAKAGE— 


than with expensive jars! 


CASING—outside casing is sheet steel with white baked enamel finish. 
It covers a frame which supports the windows and leaves insulation 
space behind the casing. Rests on 4 rubber feet to prevent scratching of 
bench. 


LID—The lid is faced on both sides with black formica, and the edge is 
trimmed with stainless steel. It rests on a neoprene gasket fastened to 
the top of the cabinet, and effects a positive vapor seal by being held 
down tightly with 2 metal clasps on apposite sides of the casing. Four 
formica lined holes with snap-caps of polyethylene provide for intro- § SOLWENT ASSEMBLIES—Type O, all glass solvent 
duction of solvent through the closed lid. assemblies are provided, since the style of shelf 

bracket used permits the trough to be supported 

WINDOW—A full window occupies each of two opposite sides of the on a pair of glass rods instead of in 4 metal cradle. 
cabinet. These are double-paned and sealed in neoprene gaskets. DIMENSIONS—Outside: 14” x 15” x 26” high— 

Inside: 1144" x 12” x 24” Deep—Window: 12” 

INSULATION—An inch of glass wool between the outer casing and x 24” x 4" thick, 34” space between panes. 
the inner lining, a 3/4 in. deed air space between panes, and an inch Cat. No. JC-46414 BENCH-TOP CHROMATO. 
thickness of plywood in the lid provide insulation superior to that of CAB—complete with four solvent assemblies. 
glass jars. Each $115.00 


STAN DARD ‘SCIENTIFIC 


NEW YORK 3; N CHEMICALS 
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NOW...no need for costly glass funnels! 
NALGENE \#)* does the job without breakage... is SAFER! 


NALGENE [nn] eliminates breakage ... gives dependable, 
long-lived service. 


NALGENE [#H] is economical . . . not only is the initial cost 
lower than glass but, with no broken equipment to replace, the original 
investment is the only expense. 


NALGENE [##] gives top performance ... these funnels are 
considered to be the very finest on the market regardless of price. 
Ask your dealer for catalog G-358 


*Brand name for Nalgene Polyethylene ware. 


TOP 1.0. mm 35 55 65 75 90 100 160 


Angled 
internal 


ribbing 
insures 
rapid 
_ filtration. 
_ External 
ribbing 
prevents 
airlock. 


4 
STEM LENGTH mm 50 60 65 75 90 100 125 the 
PAPER DIAM.mm 55 90 110 125 150 185 240 Ne 
NO. IN CASE 36 36 36 36 24 24 12 a 7 


EACH ROCHESTER 2. NEW YORK 


Discounts: Less 10% in case lots; less 15% in 5 case 


assortments; less 20% in 20 case assortments. World's largest producer of Plastic Laboratory Ware! 


Better GOW-MAC 


DETECTORS for VPC 
b (VAPOR PHASE CHROMATOGRAPHY) 


CCOUSE every cow-mac 


unit is GAS TESTED for— 

e ZERO DRIFT 

e NOISE LEVEL 

e TRIM 

e CURRENT- ZERO - SHIFT 


to your specification (DATA SHEET 581) 


All geometries can be made to your 
sketch for — 

*GAS FLOW CONNECTIONS 

* ELECTRICAL CIRCUITRY 


for air or oil baths. Dimensional draw- 
ings available. 


OTHER GOW-MAC PRODUCTS—Portable and 
Panel Instruments, Power Supplies (20V 500 ma 
DC) On Stream T/C Cells (Hot Wire and Therm- 
istor), Hot Wire Filaments in matched pairs from 
stock. Address inquiries to Dept. CE. 


FOR 300°C + 
OPERATION 


FROM $55.00 


6OV-MAC instRUMENT COMPANY 


100 KINGS ROAD, MADISON, NEW RSEY, U.S.A. + Tel. FRontier 7-3450 P 
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Figure 10. Two kinds of impellers. A. Pro- 
peller type generates axial flow lines; B. paddle 
type creates lateral flow pattern. 


Whirl principle.” A dc electromagnet 
with a pulling force of 130 lb is mounted 
just beneath the non-magnetic base plate 
of the bath container. An agitator plate 
which rests in the fluid at the bottom of 
the bath, is caused to move a small 
distance up and down by pulses of current 
through the electromagnet. Fluid is 
forced through holes in the agitator plate 
by this movement, causing a pumping 
action that creates uniform, gentle stirring 
throughout the bath. This type of 
agitation is adequate for temperature 
uniformity of the order of +0.1°C under 
usual laboratory conditions; it has the 
advantage over motor stirrers of leaving 
most of the volume of the bath free for 
use. 

Stirring by a stream of air bubbles can 
also be used, but is not commonly em- 
ployed. One commercial bath that uses 
gas bubbling to achieve a temperature 
uniformity of +0.003°C is the Model 111 
of Scientific Development Co., State 
College, Pa. A gas diffuser of porous 
brass pipe is mounted in the bath beneath 
a deflector plate. The ascending air 
bubbles lift the water, which strikes the 
deflector plate and then returns down- 
ward. 

Several baths contain a shaking me:ha- 
nism for flasks, beakers, test-tubes, etc. 
In some of these the shaker provides 
sufficient agitation of the bath flui' to 
make a separate stirrer unnecessary. - 
example is the Model 2156 Water '‘ath 
Shaker of Research Specialties o., 


(Continued on page A146) 
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So you may try the finest... _ 
S&S FILTER PAPER SAMPLER 


To acquaint more chemists with the advan- 
tages of S&S Analytical Filter Papers, we 
invite you to mail the coupon for a free 
sampler made up of many grades. 

S&S Filter Papers are known for their con- 
sistent accuracy, physical uniformity, and 
a wide range of types from which to choose. 
If you demand only the finest working tools, 
send for your S&S Filter Paper Sampler. 
Make your own tests. Compare. 


For retention values at a glance... 
S&S FILTRATION CHART 


Here is complete data on the relative reten- 
tion values of S&S Analytical Filter Papers 
and other brands, in convenient form for 
ready laboratory reference. 

This easy-to-read, desk-size chart shows at 
a glance which filter paper grade to use for 
a given analysis. 


You’ll want one of these valuable, time- 
saving S&S Filtration Charts. To get yours, 
just fill out the coupon below, and mail. 


For the Bacteriologist and Chemist... ” 


uy 6s: Here is a 4-page folder giving Carl Schleicher & Schuell Co 
detailed informati d 
Dept. JC-39, Keene, New Hampshire 
of membrane filters, including Please send your free S&S 
technique for sterilization, CO Filter Paper Sampler 
filtration, and cultivation. C Filtration Chart © [) Membrane Filter Folder 
The folder describes the new a 
S&S “Bac-T-Flex”* flexible 
membrane filter, with the Cc. 
larger-sized green grid designed sienna 
for easier and more accurate Address. 
counting of bacteria colonies. 3 
Send for your free copy. City 


*“Bac-T-Flex” is a trademark 
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New Answer... 


to Precise Polarography 


Easy to Use Recording Electro-Polarizer by 
American Optical Gives Accurate Analyses Fast ! 


This newly developed instrument fills the need for a 
polarographic unit well suited for a variety of qualitative 
and quantitative applications in industrial chemistry as 
well as biological, medical, organic, inorganic and physical 
chemical analyses. 


Now you can select any polarization range or rate you 
desire with complete confidence. Voltages are set against 
a standard cell and the recorder calibrated to insure con- 
sistency of results. In addition, an instantaneous clutch 
release gives you an exact syncronization of chart to span 
voltage drive. 


Small, compact and portable . . . only 45 pounds, the lightest 
instrument of its kind sold today. And when you compare 
costs you'll see that the AO Recording Electro-Polarizer is 
really inexpensive. 


Contact your AO Representative now. He will be glad to 
arrange an instructive demonstration of all the features 
which are unique to this fast, versatile instrument. 


Dept. 067 


American, Opie 


COMPANY NAME 
DIVISION, BUFFALO 15. 
CITY ZONE........ STATE. 


Recording Electro-Polarizer. 


Please send full information on the AO 


Richmond, California; uniformity aid 
control are +0.5°C. 


Bath 


There appear to be no limitations on 
the size and shape of the thermos'at 
bath, as long as it is large compared to 
the volumes of the heaters, coolers, and 
thermoregulator. It must not, however, 
be too large for the stirrer used, which m is: 
be adequate to produce efficient, turbul-nt 
flow throughout its entire volume. A 
rectangular shape, or a cylindrical 1 
with baffles properly placed, is condu: ive 
to good mixing without permitting lami ar 
flow patterns to be set up. 

The bath liquid is generally water for 
temperatures between 0 and about 60°C, 
although for some purposes (e.g., precision 
measurements of conductivity or di- 
electric constant) its high dielectric con- 
stant precludes its utilization. Above 
about 60°C, the heat losses due to evapora- 
tion from the free surface become exces- 
sive, and less volatile liquids must be used. 
A layer of oil placed on the water surface 
has been proposed to cut down on the 
heat losses, but this does not work in a 
vigorously stirred bath. Petroleum or 
vegetable oils, or the diphenyl-dipheny| 
oxide eutectic may be used up to about 
200°C. 
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The next article in this series will co: ‘nw 
the discussion of temperature-cor ollet 
baths, and their component parts. 
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Here is one of a group of inexpensive, complete nuclear 
laboratories supplied with practical student experiments. 
Now a college instructor can choose from an extensive 
list the experiments which best fit his curriculum, and 
incorporate radioisotopes immediately into his pre- 
sent classes. 

Custom-designed laboratories include radioactivity 
measuring instruments, radioisotopes, sample prepara- 
tion equipment, unusual reagents. Experiments famil- 
iarize students with the fundamentals of tracer 
measurements and illustrate important chemical prin- 
ciples and methods using radioisotopic techniques. 
Technical aspects of radioisotopes have been kept to 
a minimum, and the amounts of radioactivity handled 
by the student are kept well below the safe maximum. 


Typical student laboratory includes (left to right): 
radioactivity absorber set, lead shield contain- 
ing sample counting pcsitions and sensitive 
Geiger-Mueller counter, scaler and interval timer, 
and radioactivity standards, sources and sample 
preparation kit. 


«complete laboratories and experiment manuals 
for student training in the use of radioisotopes 


Nuclear-Chicago is the largest manufacturer of 
radioactivity measuring and recording instruments and 
has been a leader in the field for more than 12 years. 
We have had long experience in helping establish radio- 
isotopic training courses in colleges and universities. 
The instrumentation which is included in these train- 
ing laboratories falls into the categories of equipment 
for which the U.S. Atomic Energy Commission will 
consider making direct financial assistance to colleges 
and universities. 

Our field engineers will be glad to assist any instruc- 
tor in choosing the laboratory equipment and experi- 
ments best suited for his curriculum. Please write for 
further details on these laboratories or for more infor- 
mation on the AEC assistance program. 


Sine Katearch Quality. Radiochemicales 


nuclear - chicago 


c oF Fo ~ 


225 WEST ERIE STREET - CHICAGO 10, ILLINOIS 
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“Teflot 
now D FLASH-EVAPORATORS § :: 
FROM New Je 

Ba 
Arthur S. La Pine and Company 
Here’s a complete new line of four PORTABLE units in addition to our —_ 
Universal evaporators (batch and continuous). : nies 

Not only do Flash-Evaporators greatly increase the speed of evaporation cule 
over other methods, but they are especially useful for evaporating tem- aan 
perature-sensitive solutions, high-boiling-point solvents and concentrated odiiies 
solutions that foam. ¢ 
Designed for Any Evaporating Task tinuous line. Solution and solute are never contami- nea 

‘ é nated by contact with metal from beginning to end T 
Fourteen uniform, interchangeable components allow of the evaporation cycle. > dia 
the laboratory technician to modify any evaporator No. CE129-52, Model PFE-1A, each — 
ay here to meet his sponte job requirements. 1a No. CE129-53, Model PFE-2A, each ed 

components may be assembled or disassembl 
without tools in only a few minutes. Balanced design PORTABLE FLASH-EVAPORATOR PFE-1 satisfac 
of these Portable Flash-Evaporators permits smooth The PFE series enlarges the PFE-A unit with a heater, nea 
operation with any component arrangement. an evaporating pan, and a condensing pan with an Ma I 
All evaporating system connections are glass-to- outlet for cold water. The condensing side may be = 
glass. Radioactive materials, acids, and alkalies may raised by use of a condensing pan bracket assembly, 7. 
be used without damage to equipment or danger to obtainable as an accessory. (PF1012 @ $15.50). Pipett« 
personnel. — No. CE129-54, Model PFE-1, each grate 
rotatable No. CE129-55, Model PFE-2, each ties Co 
-volt, 60-cycle A.C. motor. el numbers “1” Califor 
or “2” designate 1- or 2-liter capacity. PORTABLE FLASH-EVAPORATOR PTFE-1 ae. 
A condensing pan bracket assembly is furnished with origin | 

PORTABLE FLASH-EVAPORATOR PFE-1B this model. PTFE series include the TR-1 automatic 
The PFE-1B is the basic unit. In place of the condens- thermoregulator for exact temperature control essen- > An 
ing flask an adapter fastens to the glass sleeve and tial for rapid evaporation of liquids with low boiling of stirr 
connects to the vacuum outlet. The fully rotatable points or thermolabile materials. Heater plugs directly low gp) 
motor allows flasks to turn at any angle, providing into temperature control assembly (the controlling Scient | 
maximum output. thermoregulator), which is clamped to the vertical rod Chicag 
No. CE129-50, Model PFE-1B, each bearing the motor. Rods and clamps are adjustable 

No. CE129-51, Model PFE-2B, each to of = assembly as in other 
models. Finger-tip loosening of all parts make dis- 1 
PORTABLE FLASH-EVAPORATOR PFE-1A assembly of complete apparatus a matter of minutes molec; 
Adapter is pe age by a condenser flask in the PFE-A No. CE129-56, Model PTFE-1, each ponen 
series. The glass sleeve connects the flasks in a con- No. CE129-57, Model PTFE-2, each — 
L A PINE CHICAGO 29, ILLINOIS, S.A. CT-40% 
—_ contin: 
LABORATORY SUPPLIES « EQUIPMENT « REAGENT AND INDUSTRIAL CHEMICALS liters) « 
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Out of the 


New Apparatus and Equipment 


» Thermo Electric Mfg. Co., 471 Huff St., 
Dubuque, Iowa, announces a completely 
new development in electric bench-type 
furnaces for use in the laboratory and shop 
called the Type 2000 Thermolyne Fur- 
nace. 


» Anew, improved “Gyco” Stopcock with 
“Teflon’’ plug and “‘No-Lub”’ glass barrel 
has been announced by the Scientific 
Glass Apparatus Co., Inc., Bloomfield, 
New Jersey. 


> Barnstead Still & Sterilizer Co., Lanes- 
ville Terrace, Boston 31, Massachusetts, 
has developed a new plastic cartridge cas- 
ing for the disposable cartridges used in the 
Barnstead Bantam Demineralizer. The 
casing, top and bottom caps, and grids 
are of inert durable plastic. The obvious 
advantages are elimination of any possi- 
bility of rusting and complete freedom of 
metallic contamination of the pure water. 


» Tracerlab’s new SU-3D, basic ratemeter 
and laboratory monitor, is an ac operated 
count ratemeter with an attached thin 
window geiger detector which can be used 
satisfactorily for demonstration and lab- 
oratory experiments. Contact Tracer- 
lab, 1601 Trapelo Rd., Waltham 54, 
Massachusetts. 


>A unique Chromatography Streaking 
Pipette for setting up paper chromato- 
grams is announced by Research Special- 
ties Co., 200 So. Garrard Blvd., Richmond, 
California. The pipette ensures uniform 
distribution of sample along the line of 
origin in streak application of the sample. 


> A new laboratory motor stirrer capable 
of stirring highly viscous liquids at high or 
low speeds has been designed by Central 
Scientific Co., 1700 Irving Park Rd., 
Chicago, Ilinois. 


> Lower liquid nitrogen losses and more 
efleetive condensation of backstreaming oil 
molec\'ies are possible with two new com- 
ponen*s—an all stainless steel ‘Cold Trap 
and a nickel plated Baffle—among the 
4" Building Block components manufac- 
tured by Veeco Vacuum Corp., 86 Denton 
Ave., New Hyde Park, New York. The 
CT-400 Cold Trap provides 8-10 hours of 
contin\ious operation from one filling (0.6 
liters) of liquid nitrogen. 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


Pamphlets, 


> Quiet, vibrationless operation, no es- 
caping oil fumes, and rapid, highly efficient 
pumping from a compact, light but sturdy 
unit—this describes the performance of a 


new series of compound high vacuum 
pumps which has just been introduced by 
the Vacuum Equipment Division of F. J. 
Stokes Corp., 5500 Tabor Rd, Phila- 
delphia 20, Pennsylvania. 


p> An electric, seven step, stainless steel, 
750 watt, Sargent heater is an economical 
well constructed heater for laboratory use 
in distillation, evaporations, digestions 
and extractions; applicable for use in 
many standard A.S.T.M. methods such 
as D-86 and in the official Kjeldahl method 
of the A.O.A.C. Contact the °E. H. 
Sargent & Co., 4647 W. Foster, Chicago 
30, Illinois. 


> Nelson Vacuum Pump Co., 2133 Fourth 
St., Berkeley 10, California, is now pro- 
ducing their new “NEVACO”’ 935 heavy 
duty, vacuum-distillation pump.  En- 
tirely different in design, it maintains a 
guaranteed vacuum of 0.015 mm. of mer- 
cury in continuous operation. 


FLEXIBLE FOR EASY HANDLING 
SAFE FOR SENSITIVE SC 


STONEWARE 
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Forecasts in- 
ing its native All Alberene Stone Sinks arelof 0.15% makes it essentially 
4nd, has pene-/made to specifications. Inte-|/nonstaining. Discoloration can 
© the Antarctic lgral drainboards and splash-|be removed by scouring or 
‘headed almost |backs are also available. There/honing without harm to the 
’ South Pole. are no premium charges for|surface — which goes all the 

3 of the Reynolds special sizes. way thru. 

ined last year, de-| Alberene Stone is a natural 
‘es, the aluminum/Ssilicate stone. It has no sur-| For full information and 
bricator reported|face glaze to chip, crack orjtechnical assistance address: 
erday. peel. Its all-silicate mineral|Alberene Stone Corporation, 
ted net income of;components resist chemical]386 Fourth Avenue, New York 
ny and its whollyi2 


on. Its low absorbency rate|16, N. Y. Dept J. 
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EDITOR’S BASKET 


> Officials of Sturtevant Mill Co., of 
Dorchester, Massachusetts, engineers «nd 
fabricators of the Micronizer fluid energy 
mill, announced recently that contin: ing 
tests on severely abrasive materials in the 
company’s fine grinding laboratory have 
shown that by using tungsten carl:de, 
aluminum oxide and other extremely hard 
liners for the Micronizer, a numbey of 
abrasive materials which heretofore could 
not be reduced to micron sizes wit!.out 
damage to the unit and contamination of 
the feed now may be ground successfully. 


> A new pipetting device, the Pumpett 
Automatic Pipette Control, makes it un- 
necessary to fill a laboratory pipette by 
mouth suction, which can be dangerous as 
well as distasteful. For more information 
write to Arthur S. LaPine and Co., 6001 
So. Knox Ave., Chicago 29, Illinois. 


> Twenty gallon capacity, all-glass re- 
action kettles, the largest ever made, are 
now being offered by Corning Glass Works, 
Corning, New York. The giant kettles 
were developed to meet the growing need 
of research laboratories for large batch 
tank reactors of glass, the company said. 


> A new Norelco low-temperature re- 
frigerating system, designed for tempera- 
tures in the range from minus 20 degrees F 
(Fahrenheit) to minus 260 degrees F’, has 
been announced by the Instruments Divi- 
sion, Philips Electronics, Inc., 750 So. 
Fulton Ave., Mount Vernon, New York. 


New Literature 


@ High-accuracy Tachometers and Auto- 
matic Laboratory Interval Timers are the 
subjects of two new illustrated bulletins 
just issued by Ivan Sorvall, Inc. of Nor- 
walk, Connecticut, designers, manvfac- 
turers and distributors of SERVALL Cen- 
trifuges and Laboratory Instruments. 


@ The 35th edition of What’s New for the 
Laboratory has just been announced by the 
Scientific Glass Apparatus Co., Inc., 
Bloomfield, New Jersey. 


@ A new 12-page Norelco booklet, titled 
Questions and Answers on Electron \{icro- 
scopes, as well as a 40-page bookle!, The 
Dispersion of Carbon Black in Rubber and 
its Role in Vulcanizate Properties, is now 
available from the Instruments Division, 
Philips Electronics, Inc., 750 So. | ilton 
Ave., Mount Vernon, New York. 


@ Platinum Metals Review, Volue 3, 
Number 1, January 1959, is now in rint 
and may be obtained from Jo’ 
Matthey & Co., Inc., 608 Fifth Ave . New 
York 20, N.Y. 


@'Dr. Philip S. Chen, Atlantic | nion 
College, Box 315, South Lancaster, }!..ss8- 
chusetts, announces the 1959 revis..1 of 
his Chemical Elements Chart whic!: ay 
be obtained for $1.00. 
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@ Central Scientific Co. has just pub- 


lished a new chemical catalog. The new 


36-page book contains a complete al- 

phabetical listing of the various reagent 
the: nicals, indicators, stains and culture 
me:ia, and solutions which are in greatest 
demand from laboratories. Copies of 
the new catalog (R-59) may be obtained 
free of charge by writing to Central Scien- 
tific Co., 1700 Irving Park Rd., Chicago, 
Illinois. 


@ An assortment of new and improved 
accessories for Parr oxygen bombs and 
calorimeters is described in a publication 
(Specification No. 1150) available from the 
Parr Instrument Co., 211 Fifty-Third St., 
Moline, Illinois. 


@ Burrell Corp., 2223 Fifth Ave., Pitts- 
burgh 19, Pennsylvania, offers a new 12- 
page catalogue and price list, featuring 
Vycor laboratory glassware. 


@ A new, 8-page, illustrated brochure, de- 
scribing General Electrie’s complete line of 
phenolic resins, varnishes and molding 
powders, has been issued by the com- 
pany’s Chemical Materials Dept., One 
Plastics Ave., Pittsfield, Massachusetts. 


e@The 1959 Reference Guide to Dow 
Corning Silicone Products describes the 
what, the where and the how of some 150 
silicone products available. It may be ob- 
tained from the Dow Corning Corp., Mid- 
land, Michigan. 


@ Labitems, Volume 8, Number 1, 1959, 
is available from Emil Greiner Co., 20 
No. Moore St., New York 13, N.Y. 


@ An analytical data sheet on the new 
Betz Chromate Test has been prepared 
and is available by writing to the Betz 
Laboratories, Inc., Gillingham & Worth 
Sts., Philadelphia 24, Pennsylvania. 


@ More than 900 new items are listed in a 
supplement to the Pyrex brand laboratory 
glassware catalogue, issued by Corning 
Glass Works. Like the original catalogue, 
the supplement is fully illustrated and is 
color-coded for ready reference. Desig- 
nated as Supplement No. 3 to the LG-1 
Catalogue, the booklet is available on re- 
quest from Corning Glass Works, Labora- 
tory Glassware Sales Department, Corn- 
ing, New York. 


@ The O.T.S., U.S. Department of Com- 
merce, Washington 25, D.C. offers the 
following: PB 131549 Chemical Processes 
as Methods of Achieving High Tempera- 
tures. D. Altman, California Institute of 
Technology for Ordnance Corps, U.S. 
Army. June 1956. 23 pages. 75¢. PB 
121618 Beryllium for Structural Applica- 
tions: A Review of the Unclassified Litera- 
lure. W. Hodge, Defense Metals Infor- 
mation Center, Battelle Memorial Insti- 
tute for Assistant Secretary of Defense for 
Resexrch and Development, August 1958. 
182 pages. $3.00. PB 131732 Study of 
Ultra High Temperatures, A. V. Grosse 
and A. G, Streng, Temple University for 
Air Research and Development Command, 
US. Air Force. 100 pages. $2.50. PB 
131636 Plastics and Adhesives: A Guide to 


(Continued on page A152) 


Welch HOT-WIRE GLASS-TUBING CUTTER 


Produces Clean, Straight Breaks 
Cuts Hard or Soft Glass with equal facility 


@ Adjustable heating current @ Wire is readily replaceable, 
@ Step by step instructions on top extra wires included 


Glass tubing, bottles, or jars up to 3 inches in 
diameter can be cut neatly and quickly with this 
cutter. Soft glass, Pyrex-Brand Glass, or other 
hard-glass tubes can be cut with equal ease. The 
article is first encircled with a scratch made by a 
cutter wheel conveniently mounted on the side of the 
transformer, the scratch is heated by contact with 
the hot wire, and then cooled quickly by applying 
water or by blowing on it. No other equipment is 
required. 

The cutting wire is supported on two insulated 
posts and is heated by current from a 12-volt trans- 
former serving as the base. No. 24 (B & S gauge) 
nichrome wire is used and is easily replaced. Three 
extra wires are included. By means of an adjust- 
ment on the transformer, the current can be con- 
trolled to give the optimum heat for whatever type 
of glass may be used. An instruction plate is 
mounted near this control. The unit operates on 
115 volts, 50 or 60 cycle A.C. Over-all dimensions 
are 6 x 4'/2 x 9 inches high. 


Each, $29.50 
W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
——E£STABLISHED 1880. 

1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois U. S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


No. 5210 


dimensional stability 
resistance 
sizes 


2” 1D) 


All Nalgon tubing 
bears the brand name 
for your protection 


VALGE 2. NEW 


Ask your dealer for our catalog 
WORLD'S LARGEST PRODUCER OF POLYETHYLENE LABORATORY WARE! 
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moisture 
determination 
balance 
by 


A combination drying unit and 
Precision Balance, this instrument can 
be used for solids or liquids, and 
shows the percentage of moisture di- 
rectly to plus or minus 0.1%. 


Variable control of 650 watt un- 
breakable heating element and 
adjustable heater to sample dis- 
tance make possible a wide range 
of drying temperatures. 

The timer, with one minute settings 
up to 60 minutes, shuts off automati- 
cally upon completion of the drying 
cycle. 


dat 


OHAUS SCALE CORPORATION 


1050 Commerce Avenue 
Union, New Jersey 


complete 


WRITE for F- REE bulletin! 


NATIONAL LEAD COMPANY of Ohio 


has urgent need for qualified technical personnel. 
.) As contract operator for the Atomic Energy Com- 

, mission, the National Lead Company of Ohio oper- 
, ates the Feed Materials Production Center near 
4 Cincinnati, Ohio. Technical activities at the project 
involve plant assistance, process development, and 
process improvement aimed at more economical 
production of uranium fuel elements for use in 
nuclear reactors. 


b, @ ANALYTICAL DEVELOPMENT CHEMIST 


Ph.D. degree or equivalent 


Background should include experience in instrumental analysis 
" with emphasis on flame photometry, polarography, coulometry 
,? and related fields. Ability to write technical reports is necessary. 


@ RADIOCHEMIST 


M.S. degree or its equivalent, with a background in radiochem- 

i istry. Position requires ability and desire to organize and super- 

i vise radiochemical programs. Work will consist of varied radio- 
activity measurements and tracer work. 


Please send resume of education, experience, and salary requirements to 


EMPLOYMENT SUPERVISOR, Dept. J-110, 


FEED MATERIALS PRODUCTION CENTER 
P. O. Box 158, Mt. Healthy Station, Cincinnati 31, Ohio 
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EDITOR’S BASKET 


Their Physical Properties and Uses. L,, 
R. Dallet and W. E. Donaldson, U §, 
Naval Ordnance Test Station, Octo. er 
1956. 113 pages. $2.50. 


New Chemicals 


@ Silicic Acid for lipid chromatography is 
now available from Bio-Rad Laborator es, 
32nd and Griffin Ave., Richmond, C.li- 
fornia. 


@ Tracerlab, 1601 Trapelo Rd. Waltham bala 
54, Massachusetts, now offers facilities for techt 
exposure of customer samples (up to 5 avai 
grams) to tritium (to a maximum of 15 time 
curies). Such exposures will give the 
customer larger and cheaper samples for 
research work. help 
of o 
Miscellany Diar 
% A practical, dependable inexpensive om 
device which can provide every American 
Family with its own nuclear fallout warn- mor 
ing alarm made its public debut. After the 
alerting the household to dangerous radia- ¥ 
tion fallout, the device can guide the family eas 
tosafety. Called the BANSHEE, the new that 
device plugs into any standard radio, or mat 
television set and sounds a wailing alarm 
through the loud speaker when exposed to 
radioactive fallout in dangerous concentra- 
tions. It was developed by Tracerlab of | 
Waltham, Massachusetts. PIP 
% John A. McCone, Chairman of the ( 
Atomic Energy Commission, has an- 
nounced establishment by the Commission PIP 
of a.new program of assistance to colleges ( 
and universities for education and training 
in radioisotope principles and technology. PIP 
The purpose of the program, which is | 
one phase of a commission effort to foster 
‘widespread use of radioisotopes, is to in- CE 
crease the number of scientists, engineers, FL 
and technicians qualified to contribute to 
and support the growing industrial use of 
radioisotopes and nuclear radiation. C) 
The new program provides for direct 
financial assistance to colleges and univer- SE 


sities in obtaining demonstration appara- 
tus, student laboratory equipment and 
training aids needed to offer adequate 
laboratory course work in radioisotope 
technology. Examples of apparatus «nd 
equipment available under the program 
are: ionization chambers; Geiger-Muc'ler 
counters; scintillation counters; gas {ow 
counters; scalers and ratemeters; pulse :.n- 
alyzers; radioactivity standards; radia‘ion 
sources; training aids illustrating in- 
dustrial applications of isotopes; «1d 
equipment for the safe storage, pro}°T 
handling and disposal of radioactive i \- 
terials. 

Requirements for submission of }'°- 
posals for equipment grants under | ''s 
program and the criteria used in evalua! '¢ 
proposals may be obtained from | \¢ 
Director, Office of Isotopes Developm 
U.S. Atomic Energy Commission, 
ington 25, D.C., to whom proposals sho. ( 
be addressed. 


(Continued on page A154) 
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Every science teacher must maintain a constant vigil over the perfect 
balance of budget, technique and curriculum. Examination of newer 
techniques; examination of possible curriculum changes; examination of 
available budget for materials and supplies . . . yes, it’s always “exam 
time” for science teachers! ; 


In the matter of budgets for laboratory glassware, we have a few 
helpful suggestions. Examine our Diamond D glassware prices and those 
of our competitors! See the cost comparison on this page. Examine the 
Diamond D quality! Examine our new “FACTS” book available to all 
teachers! 


When these examinations are over, you'll find that you can obtain 
more Diamond D glassware per budget dollar than you can with any 
other brand. And with Diamond D you'll get a lot more than just a 
passing grade. Diamond D is the mark of the highest quality . . . qudlity 
that begins with price and ends with performance. For additional infor- 
mation, write Doerr Glass Company, Dept. E, Vineland, New Jersey. 


COMPARATIVE LIST PRICE CHART 


ITEM BRAND A BRAND B DOERR 

PIPETTE (1 ml in 0.01) $1.31 $1.57 $0.90 
(Serological) 

PIPETTE (5 ml) 1.19 1.36 0.79 
(Volumetric) 

PIPETTE (1 ml) 1.14 1.28 0.81 
(Ostwald) 

CENTRIFUGE TUBE (15 ml) 1.28 1.28 0.69 

FLASK (100 ml) 2.73 3.01 1.99 
(Glass Stoppered) 

CYLINDER (100 ml) 2.71 2.94 1.48 

SEPARATORY FUNNEL (250 ml) 6.22 6.56 5.21 


(Squibb) 


NOTE: All Diamond D glassware is sold exclusively through 
laboratory supply dealers and cannot be purchased 
direct. We will gladly send you the address of the 
a lab supply house that carries the Diamond D 

ines. 


| NAME TITLE 


| COMPANY 


DIAMOND “Db”; 
GLASSWARE STATE 
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Hevi-Duty 
“G-07-PT” 

FURNACE 
temperatures to 2600° F. 


This furnace is designed for 
high-temperature . work where 
accurate control and uniform- 
ity are important. Controls, 
which provide 48 temperature 
gradients, and an indicating 
pyrometer are located in the 
pyramid base. For greatest uni- 
formity in the heating chamber, 
three heating elements are in- 
stalled over and three are 
beneath the refractory muffle. 


Write for Bulletin 957 for full details. 


T Ww 
ype ‘atts W. ; Hn Price 


G-07-PT 3500 4" 24%" $585.00 
*Operating voltage either 115 or 230 A.C. only. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


“Multiple Unit” 
HOT PLATE 


Temperatures to 750° F. 


7 Standard sizes, sturdily built 
to industrial standards. Long 
life heating units radiate di- 
rectly to the steel top plate as- 
suring fast heat up and an even 
heat over the entire top surface. 


Three switch heat control offers 
high, medium and low heats. 


Write for Bulletin 835 for complete details. 


Location of 
Size in Shippi 
yoy Weight: Ibs. 


12x12 12” 35 
12x18 55 
22 18x12 18” 55 
30 18x24 18” 
32 24x18 24” 
40 62x18 18” 28 
44* 42x24 24” 30 
Each Hot Plate operates on 115 of 230 volts. *Moximum Temperature 450° F. 


@ LABORATORY FURNACES 


MULTIPLE UNIT 


MARK 


Milwaukee. 1, Wisconsin @ ELECTRIC EXCLUSIVE 
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EDITOR’S BASKE™ 


The Analysis Instrumentation Divisi:.» 
of the Instrument Society of America 5 )- 
nounced today that it will hold its seco: 
three-day International Symposium 
Gas Chromatography at the Kellogg Cvn- 
ter for Continuing Education, in E:.st 
Lansing, Michigan, on June 10 through | 2 
Additional printed information and 
registration request forms may be obtai:.ed 
by writing Henry J. Noebels, Gen: al 
Chairman, International Symposium »n 
Gas Chromatography, Instrument Soci. ty 
of America, 313 6th Ave., Pittsburgh 22, |’a. 


% As a part of its survey of the ove;-all 
United States research and development 
effort, the National Science Foundation 
has compiled a bibliography of some 400 
articles dealing with the impact of re- 
search and development on the economy. 

The bibliography comprises nine differ- 
ent categories: General Background, 
Philosophy and History of Science; 
Public Policy; Socio-Economic Impact 
and Environment; Economic Growth and 
Stability; Technology-Invention-Patents; 
Administration and Management of In- 
dustrial Research; Funds and Manpower 
Statistics; and Other Bibliographies. 

Copies of the bibliography are available, 
without charge, from the Public Informa- 
tion Office, National Science Foundation, 
Washington 25, D.C. 


* The National Science Foundation an- 
nounces the establishment of a new type 
of summer conference program intended 
specifically for college teachers. These 
conferences will be from one to three 
weeks in duration, and will be designed to 
enable the college teacher to become famil- 
iar with recent advances in his specific 
field. The NSF bears all the costs of the 
conference, and in addition can pay a 
stipend of up to $15 per day to each par- 
ticipant to defray his living costs. A 
travel allowance for one round trip to the 
conference is also available. 

Nineteen conferences in nine major 
subject-matter areas are being offered this 
summer. Those of interest to teachers of 
chemistry are listed below. Requests for 
application forms must be directed to the 
individual conference directors and must 
reach him before April 1 1959 to isure 
consideration. 

Analytical Chemistry; director R. W. 
Ramette, Dept. of Chem., Carleton Col- 
lege Northfield, Minnesota. Cherical 
Instrumentation; director 8. Z. Lewin, 
Dept. of Chem., New York University, 
N. Y. 3, N. Y. Inorganic Chemistry; di- 
rector E. M. Larsen, Dept. of Chem., 
University of Wisconsin, Madison, \Vis- 
consin. Plant Biochemistry; directo” E. 
O. Dillingham, Dept. of Chem., Insi:tute 
of Paper Chemistry, Appleton, W)s:on- 
sin. Radioisotopes; director C. F. |)am, 
Dept. of Physics, Cornell College, \{ount 
Vernon, Iowa. Radioisotopes and 7 «cer 
Methodology; director 8. Kakshm. 
Dept. of Chem., Uni. of Maryland. ‘ol- 
lege Park, Md. Structural Chen: siry; 
director M. Kent Wilson, Dept. of C'™., 
Tufts University, Medford, Mass 
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A| DOOR IS OPEN AT ALLIED CHEMICAL 
\ 


For men who want the challenge of big production 


Per'iaps some of your students want immediate and direct 
responsibilities. If so, they will enjoy a career in produc- 
tion. Maintaining production in a huge chemical plant 
means daily challenge and diversity of assignment. It’s the 
ideal spot for men who like to work with people and 
machines and want the opportunity for immediate prac- 
tical application of technical theory. And production is 
one of the best training grounds for developing mana- 
gerial or executive talent. 

If this sounds like the kind of work your students would 


On the-job training at Allied’s Delaware Works, which pro- 
duces sulfuric acid, phosphates and other heavy chemicals. 


DIVISIONS: BARRETT - GENERAL CHEMICAL NATIONAL ANILINE NITROGENS 
PLASTICS AND COAL CHEMICALS - SEMET-SOLVAY - SOLVAY PROCESS - INTERNATIONAL 


enjoy, why not point out to them the possibility of a pro- 
duction career with Allied Chemical? We make over 
3,000 different products at more than 100 plants through- 
out the country . . . products that spell opportunity to 
chemists, chemistry majors and engineers. 

Write today for a newly revised copy of “Your Future 
in Allied Chemical.” You'll find it really helpful in an- 
swering student inquiries. Just write us at: 


Allied Chemical, Dept. 39-RE1, 
61 Broadway, New York 6, N.Y. 


BASIC TO 
AMERICA’S 
PROGRESS 
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IF FLUORINE 


HAS EVER 
CROSSED 


Now's the time fo try it! 


Time was when the thought of using 
elemental fluorine would be dis- 
missed quickly. Both handling and 
availability presented major prob- 
lems. But tremendous progress has 
been made in both these areas. And 
today, if you’ve ever thought about 
using fluorine, now’s the time to in- 
vestigate! 

As the leading producer of fluo- 
rine, General Chemical has played 
a major part in these developments. 
General developed the first and only 
practical method for shipping fluo- 
rine as a liquid in bulk—making it 


available in commercial quantities 
for the first time . . . making fluorine 
easier and more economical to use, 
handle and store. General also pro- 
vides a convenient source of supply 
for fluorine gas in cylinders. And, 
to enable laboratory researchers to 
work with fluorine more safely and 
more easily, General has developed 
and tested a reliable new system for 


_ handling fluorine in the laboratory. 


A comprehensive, illustrated data 
sheet on this development is avail- 
able, complete with schematic dia- 


hemical 


As a result of these significant ad- 
vances, you can now experiment 
with fluorine in the laboratory more 
conveniently and at minimal risk. If 
fluorine offers profitable avenues of 
investigation or commercial appli- 
cation, and you need elemental fluo- 
rine in large quantities, General 
Chemical is ready to meet your re- 
quirements. 

For further informaticn, just 
write or phone. Ask for our compre- 
hensive technical bulletin, “Fluo- 
rine,” or “Handling Elemental 
Fluorine in the Lab.” 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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___Kedak reports on: 


trapping photons and transferring their energy . . . the stylish advent of a new polyester structure 


s-0 o-= 


Old model resonator 


Look—with the eye of a quantum me- 
chanic—at this marvelous little mo- 
lecular resonating machine. For the 
trifling sum of $16.65 we can supply 
400 quintillion of these machines. They 
will weigh 4 gram, all told, and will 
come in a small boitle labeled Neocya- 
nine (Eastman 2067). 

The two iodines come separately 
packed in the crystal lattice as ions. 
The points where they were detached, 
at the quaternary nitrogens, are posi- 
tively charged, of course. Either of 
these two positive charges can be sent 
skittering back and forth through the 
branched chain of conjugated carbon 
atoms to bounce off the third nitrogen 
atom. All it takes to set the machine 
resonating thus is a photon of light or 
infrared that carries the difference in 
energy between quiescence of the posi- 
tive charges and resonance thereof. 

This little resonator has proved use- 
ful for trapping photons and transfer- 
ring theirenergy to silver halide crystals. 
The silver halide thereupon responds 
photographically to wavelengths it 
would otherwise miss. 

This is a 1925 model. We have since 
devised thousands of more advanced 
models of this basic type of resonator, 
but stock only the above and five other 
simple ones for off-the-shelf delivery: 
Cryptocyanine (Eastman 1334), Dicya- 
nine A (Eastman 1532), Pinacyanole 
(Eastman 622), Pinaflavole (Eastman 
1842), and Orthochrome T (Eastman 
623). As dyes they are exceedingly 
powerful. 


For a discussion of the working parts from 
which such ultra-subminiaturized electronic 
machines can be built by the skillful worker, 
see a paper entitled “‘A Century of Progress 
in the Synthesis of Dyes for Photography.” 
As long as our supply of reprints lasts, we 
can seid you a copy free. Write to Distilla- 


KODEL is the registered trademark for a new Eastman polyester fiber. Much is 
to be heard of it. It significantly extends the range of fabrics and apparel that can be 
classed as wash-and-wear or easy care. Garments in which it is properly blended 
with other fibers stay fresh and neat under trying conditions. They have a pleasing, 
comfortable feel. Here are some 55% Kodel-45 % worsted blends in which it can be 
enjoyed this coming spring and summer. 


Timely’s ‘‘Planet” suit, a 
welcome addition to the 
wardrobe of commuter or 
global traveler. The modi- 
fied lounge coat with slim 
lapels is available in both 
three-button and two-but- 
ton models. Your choice of 


Michaels-Stern has tai- 
lored this suit for the busy 
executive in both a ben- 
galine plain pattern and a 
corded stripe, in a full 
range of sizes and colors. 
The name is ‘‘Whisper- 
wate” and with good rea- 
son—for the ultimate in 
cool comfort. 


The long, slim, straight 
look of Varsity Town’s 
“Picture Suit” takes on 
added distinction from the 
fabric—with Kodel’s 
soon-to-be-famous ability 
for holding a press, fending 
off wrinkles. Note the long- 
er lapels, higher pockets. 


seasonable colors. About 
$60. 


To the suavity customary in those who model men’s wear, our three gentlemen above 
add authenticity. Alan Bell (left, Ph.D., McGill University, 1937) and Charles Kibler 
(center, Ph.D., University of Virginia, 1939) directed the first synthesis of the Kodel 
polymer in the laboratories of Tennessee Eastman Company—a true linear polyester 
containing a chemical group not previously present in polyesters. Emmett V. Martin 
(right, Ph.D., University of California, 1932), now a physicist, once wrote a paper 
(Plant Physiol., 10, 613-636) entitled “Effect of Artificial Wind on Growth and 
Transpiration in Helianthus Annuus.” (That’s the common sunflower.) He led the 
way to the unique physical structure of the Kodel fiber. 


tion Products Industries, Eastman Organic 
Chemicals Department, Rochester 3, N. Y. 
(Division of Eastman Kodak Company). 
The latest catalog, No. 41, lists some 3700 
other compounds for research. 

The cyanine dyes possess interest not 
only in applied physics but in biology as 


well. Many of them have strong and useful 
antifilarial, anthelmintic, and bacteriostatic 
activity. That the inhibition of E. coli by 
one of them has been found reversible 
by crude yeast and liver extract fas- 
cinates us. 


This is another advertisement where Eastman Kodak Company 
Probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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LABORATORY BATHS | 


_ for your specific needs © 
precise—economica/—multi-purpose 


FIVE WATER BATHS 


S-84810 WATER BATH—Constant Temperature, Full Visibility, Ther- 
monitor Controlled, 0.01°C, Sargent. 


S-84805 WATER BATH—Constant Temperature, Full Visibility,0.01°C, 
Sargent. 


S-84860 WATER BATH—Constant Temperature, Full Visibility, 0.1°C, 
Sargent. 


S-84870 WATER BATH—Constant Temperature, Full Visibility, Econ- 
omy Model, 0.25°C, Sargent. 


S-84880 LIQUID CIRCULATOR—Constant Temperature, 0.1°C, Sargent. 


VISCOSIMETER BATHS for Kinematic Viscosity Measurements 
S-67424 VISCOSIMETER BATH—Kinematic, Double Wall, High Pre- 
cision, 0.02°F, Sargent. 


S-67428 VISCOSIMETER BATH—Thermonitor Controlled, Kinematic, 
Double Wall, High Precision, 0.02°F, Sargent. 


Write for Sargent Bulletin T on Temperature Controlling, Measuring 
and Recording Instrume 


SARGENT 


SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES @ CHEMICALS 


SARGENT 


E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH. ¢ DALLAS 35, TEXAS + BIRMINGHAM 4, ALA. +» SPRINGFIELD, N. J. 
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INDICATOR ACTION CA Chem Hd 


S..bmitted by: Dale A. Dreisbach, Hiram College, Hiram, Ohio 
Checked by: Robert L. Amundsen, Holt High School, Holt, Michigan 


PREPARATION 


Place about 300 ml of 95% ethanol in a 1-liter Erlen- 
meyer flask. Add several drops of Alkali Blue indicator. 


DEMONSTRATION 


The alcohol solution should be brilliant red. 
add drops of dil. base until the red just appears. 

Blow (or preferably have a student do it) across the 
mouth of the flask, swirl the contents and note the sud- 
den change of color. 


If not, 


REMARKS 

This very simple demonstration shows the sensitivity 
of an indicator and at the same time illustrates the fact 
that the human breath contains sufficient carbon di- 
oxide to affect the acidity of a solution. The fact that 
the solvent is alcohol instead of water might also be 
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pointed out. 
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Submitted by: A. W. Sangster, University College of the West Indies, Kingston, Jamaica 
Checked by: C. N. McCarty, Michigan State University, East Lansing 


PREPARATION 

Prepare nitrogen(IV) oxide by treating copper turn- 
ings with concentrated nitric acid or by heating lead 
nitrate. Collect the gas in three glass ampoules (4-6 
in. X '/2in.). When the ampoules are filled with gas, 
quickly seal the ends. 


DEMONSTRATION 

Place the three ampoules in beakers of water at 
0°C, 100°C, and room temperature. Compare the 
color of the gases in each ampoule. 


REMARKS 


The depth of color shown in the three ampoules is a 
direct indication of the extent of the thermal dissocia- 
tion in the reaction: 


= 
colorless 


brown 

The reaction is useful in discussion of the law of mass 
action and the LeChatelier principle. Illustrate re- 
versibility by placing ampoule at 100°C into water at 
0°C. 


EDITOR'S NOTE 

If one of the tubes is placed in a dry ice acetone 
slush, the material is completely in the form of N.O, 
and is colorless. See “Tested Demonstrations in Gen- 
eral Chemistry,”” Atyga, H. N., pp. 8-13.' See also 
Temperature-Sensitive Stirring Rod,’’ Eppy, R. D., 
AND Scuougs, P. R., J. Epuc., 35, 527 (1958). 


1 Chemical Education Publishing Co., 20th and Northampton 
Sts., Easton, Pa. 
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TESTED 
THERMAL DISSOCIATION—NITROGEN(IV) OXIDE DEMONSTRATION 
| 


training 


is 
tailored 
to 

the 
individual 


Training at Du Pont begins the day the 
new graduate joins the Company, and 
it continues throughout his career. He 
is usually given a specific assignment 
at once, so he learns informally in con- 
sultation with his supervisor and his 
associates assigned to the same project. 
This informal approach to training is 
supplemented by frequent meetings and 
seminars and by scheduled perform- 
ance reviews by each man’s supervisor. 


It is partly through this method of 
training that Du Pont develops its man- 
agement men of tomorrow. And the 
need is increasing every day for quali- 
fied people to supervise the develop- 
ment, production and distribution of 
new products as well as Du Pont’s 1200 
existing products and product lines. 
So if you join DuPont you can be sure 
that you will retain your identity as an 
individual and be prepared for ad- 
vancement as quickly as your abilities 
—and job openings— permit. 


WATCH THE 
DU PONT “SHOW OF THE MONTH” 
ON TELEVISION 


REG pat OFF 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY. 
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CENTRIFUGING 
BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its “2 to 4 Student” capacity, 
eliminates student “waiting time,”’ 
solves your space problem 


fe 
SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is littlé lost ““waiting time.” 
ae Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 4 
tt Fast stopping, with light pressure of hand. : q ' 
SAVES VALUABLE SPACE... Compact in diameter) machine 
4 requires minimum of table space. Be, 
Light and portable—weighs only 11% Ibs. 
xz This six-place centrifuge (for 5 ml. or smaller tubes) is ideally ‘ 
b ; suited for teaching elementary and analytical chemistry, including : 
Bi qualitative analysis. In the industrial laboratory, its speed and vari- : 
e able capacities recommend its use for micro & semi-micro work. 
& 
Se Economically priced, strongly constructed with a chemical- 
4 _ resistant finish, the Adams Analytical Centrifuge is maintenance- 
free... oilite bearings need no lubrication for 2 years. Brushless, 
= _sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
motor (transformer for 220 volt available). 
i _ Complete with angle-head, six shields and cushions, and six Clay A Lams 
£ ml. ungraduated taper bottom glasstubes...... .. $69.00 q 
i ATTRACTIVE QUANTITY DISCOUNTS. .. Order from your supplier, 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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PUREST DISTILLED WATER 


1. AUTOMATIC PREHEATING reduces fuel costs. In the 
counter-current condenser, the raw water is heated almost to 
boiling by the latent heat from the condensing vapors. Fuel is 
_ saved by replenishing the evaporator with this preheated water. 
2. CONSTANT LEVEL CONTROL provides for first vent- 
ing of volatile impurities. The Constant Level Control keeps 
water at a constant, safe level within the evaporator. Since the 
Constant Level Control is open to the atmosphere, the bulk 
of gaseous impurities is eliminated from the preheated raw 
water as it goes into the evaporator. 

3. HIGH VAPOR DISENGAGING SPACE protects 
against foaming, priming and splashing. Because of the 
ample space above the boiling water and the large diameter 
of Barnstead evaporators, vapor velocity is low. Vapors leave 


All Barnstead evaporators are made of copper and brass with 
surfaces contacted by the distillate coated with pure block 
tin to prevent metallic contamination. 


4. EFFICIENT BARNSTEAD BAFFLES are dish-shaped to 
prevent any splash from being carried over and contaminating 
the distillate. Hospital Stills have the famous Barnstead 
“Spanish Prison Q Baffle” especially designed to eliminate 
pyrogens. 


5. CONDENSER VENTING provides dual elimination 
of impurities . . . an exclusive Barnstead feature. In ordinary 
distillation, impurities in a us state are sometimes con- 
tained in the final distillation. Not so with Barnstead. | his 
second escape vent and the 10 degree incline of the Barns'cad 
condenser separates and expels any last traces of gascous 


the boiling surface slowly. Moisture and impurities are not impurities. Thus, a DUAL elimination of volatile impu: ‘ies 
carried into the condenser. Entrainment is stopped at the start. is accomplished. 


FOR QUICK REFERENCE POST THIS DIAGRAM ON WALL CONVENIENT TO YOUR BARNSTEAD S7iLL 
STOCKED BY YOUR LABORATORY SUPPLY DEALER 


Warnstea 


STILL & STERILIZER CO. 
80,000 INSTALLATIONS —80 YEARS EXPERIENCE IN WATER STILL DESIGN 
A162 / Journal of Chemical Education 


65 Lanesville Terrace, 
Boston 31, Mass. 


HOW A BARNSTEAD STILL OPERATES 
WATER OUTLET | | fool ) 
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NEW PYREX brand labware that fits 
your students’ needs and your budget 


2124 PYREX BURETTES. These quality burettes are 
accurate enough for the majority of student tasks but 
are priced at 49% less than Class A ware. Tolerances 
are very good—e.g. + 0.06 ml on the 25 ml size. 
Fused white enamel markings provide contrast for 
ease in reading. Made from rugged Pyrex brand 
glass No. 7740—no worries about corrosion or con- 
tamination. In 10, 25, 50 and 100 ml capacities. 
Also available with durable ACCU-RED markings at a 
slightly higher cost. 

7102 PYREX TRANSFER PIPETTES. Made with 
heavy wall and tip, these pipettes are very rugged. 
Tolerances are good—+ 0.02 ml on the 5 ml size, for 
example. Has large tip opening for efficient delivery 
of viscous fluids. You get pipettes at a price that’s 
15% lower than Class A ware. Take your choice of 
19 sizes, from 1 to 200 ml. 

3075 TWO-PIECE STUDENT CYLINDERS. A low- 
priced cylinder supplied in two parts—column and 
detachable base. Column is made of a Pyrex brand 
glass that is strong and chemically inert. Markings 
are in easy-to-read white. The detachable, sturdy, 
plastic base is hex-shaped to prevent roll, reduce 


breakage. Savings add up because in case of break- 
age you replace only the column. 

6440 SQUARE-TOP PYREX THISTLE TUBES. This 
is a brand-new design in thistle tubes. The square top 
prevents rolling and the neck is extra-strong to reduce 
breakage. It also has a stronger seal for long life 
under the usual hard knocks of student lab work. 
8070 PYREX CENTRIFUGE TUBES. Priced extremely 
low, these tubes still have the precision workmanship 
and uniform walls so necessary for many standard 
tests. Engraved, white-filled markings show capacity 
at 5 ml intervals. Three sizes—5, 10, and 15 ml. Tubes 
will stand up under heavy use without clouding or 
otherwise deteriorating. 

These new items are among the 912 listed in Sup- 
plement No. 3 to our full-line catalog, LG-1. For 
delivery, contact your usual source of supply. Or 
get LG-1 and/or Supplement No. 3 by writing to 
Corning Glass Works, 76 Crvstal St., Corning, N. Y. 


y/ CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 


PYREX’* taboratory ware... the tested tool of modern research 
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Welch DENSICHRON 
® 


ELECTRONIC DENSITOMETER 


ASSURES QUICK, ACCURATE STABLE READINGS 
OF TRANSMISSION AND REFLECTION DENSITIES 


Good Sensitivity 
High Stability 


REFLECTION 
UNIT 
NO. 3832A 


NO. 3830A DENSICHRON AND PROBE 


—SPECIAL FEATURES— 


Patented Magnetic Modulation 
Simple to Use 
Convenient Small Size—5’ x 714” x 13” 
Light in Weight—only 11'/; pounds 
NO. 3830A. DENSICHRON WITH BLUE OR 
RED PROBE, whichever is desired, including amplifier 
with logarithmic-scale meter, metal probe support, 
five different measuring apertures, a cone with '/, inch 
aperture and a set of instructions. The amplifier 


operates on 115 volts, 60 cycle, A.C. only, except on 


NO. 3832A. REFLECTION UNIT. When coupled 
to the Densichron amplifier this unit becomes a con- 


venient reflectance meter. It has a self-contained light , 
source, filter wheel and phototube, and includes optics WRITE FOR NEW DENSICHRON CATALOG 


for both small and large spot work, a calibrated gray JUST OFF THE PRESS 
scale, and three Carrara working standards. ve Bie 
giving complete description on these and many other 


Each $160.00 set ups and accessories. 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Current and forthcoming books 


from INTERSCIENCE 


COLORIMETRIC DETERMINATION OF TRACES OF METALS 
Thirc! Edition, Revised and Enlarged 
By E. B. SANDELL, Professor of Analytical Chemistry, University of Minnesota 
Many practicing and teaching analytical chemists will welcome the third edition of this 
widely-used and well-known classic, which has been thoroughly revised and expanded 
for a completely modern and comprehensive treatment. Volume III of the series, 
Chemical Analysis. 
1959 1054 pages, 110 illus., 134 tables $24.00 
MEDICINAL CHEMISTRY 
Second Edition, Revised and Enlarged 
Edited by ALFRED BURGER, Department of Chemistry, Cobb Chemical Laboratory, Univer- 
sity of Virginia 
The numerous significant advances in this field since the appearance of the first edition of 
Medicinal Chemistry, have required the cooperation with the author of more than 30 
expert contributors in presenting this greatly expanded and completely revised edition— 
an up-to-date, chemically and pharmacologically oriented survey of the entire subject. 
1959 Approx. 1200 pages, 137 illus., 194 tables About $35.00 


New in the series, Chemistry of Natural Products . . . 
Volume Il Volume Ili 
MONO- AND SESQUITERPENOIDS THE HIGHER TERPENOIDS 


By P. de MAYO, Imperial College of Science and Technology, London 


These new additions to the series comprehensively treat two large and complex groups of 
natural substances of increasing interest to professional and teaching organic chemists. 
As in the first volume (Bentley, The Alkaloids, 1958, $5.00), many structural formulas 
appear on right-hand pages, illustrating in a “blackboard” effect the authoritative text 
on the facing pages. 

Vol. II: 1959 328 pages, $7.50 Vol. III: 1959 248 pages, $6.00 


THE CHEMISTRY AND PHYSICS OF CLAYS 
Second Edition, Revised and Enlarged 
By ALFRED B. SEARLE and R. W. GRIMSHAW 
The results of investigations of the mineralogical, ionic and physical structure of ceramic 
materials which have appeared since the first edition of this standard reference work are 
now reflected in this new and greatly enlarged edition. 
1959 952 pages, illustrated $16.25 (U.S.A. only) 
CRYSTAL STRUCTURES 
By RALPH heal WYCKOFF, Laboratory of Physical Biology, National Institutes of Health, 
Bethes 
The text and tables for this indispensable reference work on crystallography and chemical 
structure are provided in this fourth supplement. The fifth and final supplement, to be 
published later this year, will complete the figures and contain indexes. 
1959 Approx. 790 pages, loose leaves with binders -About $21.00 


THE PHYSICO-CHEMICAL CONSTANTS OF BINARY SYSTEMS 
IN CONCENTRATED SOLUTIONS Volume | 


By JEAN TIMMERMANS, Université Libre, Brussels 


.The first volume in an exhaustive compilation of data dealing with binary mixtures of 
organic compounds. Significant is the comprehensive coverage of published papers 
abstracted, and that the data given are the direct results of experiment. 

1959 Approx. 1268 pages About $29.00 


AN OUTLINE OF UNITED STATES PATENT LAW 


By RICHARD E. BRINK and DONALD C. GIPPLE, Patent Law Department, Minnesota Mining 
and Manufacturing Co., St. Paul and HAROLD HUGHESDON 


A practical guide to the workings of the United States patent system giving a succinct 
account in outline form of much of the material contained in Title 35 of the United States 
Code, The Rules of Practice before the United States Patent Office in Patent Cases, and 
the Manual of Patent Examining Procedure. 

1959 Approx. 300 pages About $6.50 


INTERSCIENCE PUBLISHERS, INC. 


250 Fifth Avenue, New York 1 
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A Complete Revision 
—Ready Spring 1959 


The Fundamentals of College Chemistry 
Third Edition 


G. Brooks King, The State College of Washington 
William E. Caldwell, Oregon State College 


Entirely reset 
Handsomely redesigned 
Brought up to date 


Selected features that are new in the 


Third Edition . . . 


¢ Concepts of oxidation states, bonding forces, reaction rates, 
chemical equilibrium, and ‘‘redox”’ reactions are re-evaluated 
in the light of the most recent research. 

The list of elements is expanded to include recent additions. 
New drawings give realistic interpretations of important 
chemical facts and processes. 

¢ New photographs arouse student interest in the chemistry 

of today. 


Selected features retained from the previous editions 


e Early introduction of the atomic theory 

e Atomic structure diagrams at the heads of chapters 
e Full, clear explanations 

© Clarity of organization 

Convenient size of book 

Profusion of exercises 

Glossary of chemical terms 


Important! 


The King-Caldwell Laboratory Experiments in General Chemistry is just 
as suitable for use with the Third Edition of The Fundamentals of College 
hemistry as it has been with the Second Edition, since there is no difference 
in the basic organization of the two editions. The 65 experiments in this 
manual were chosen to illustrate the principles of chemistry and to teach 
the fundamentals of laboratory operations. There are 48 clearly labelled 
drawings to illustrate the apparatus called for in the experiments. 


$5 Fifth Avenue, New York 3, New York 


BOOK REVIEWS 


which has been appearing in Chemival 
Engineering since February 1957. R.:id 
and Sherwood give fewer methods, |,ut 
they show the accuracy of the meth ds 
and their final recommendations are h: |p- 
ful to the busy engineer. In order to m:ke 
such recommendations a complete lit«ra- 
ture survey of both data available and ; al- 
culation methods had to be made. Re. er- 
ences are made to 480 sources. ‘Che 
reader will find references to original ¢.ita 
and tables of data used for comparison 
with calculated values. There is boun! to 
be disagreement on minor points wiiere 
there are so many equations, but certainly 
the better equations and methods are 
given. The reviewer believes that the 
Othmer and Diihring plots could have heen 
used much more extensively, and Othmer 
certainly has shown how this can be done 
for several properties for which his method 
was not mentioned. 

This book will be used extensively by 
design engineers. Students in chemical 
engineering will also use it to estimate 
properties and to see the development of ap- 
proximation equations. Physical chem- 
ists will find the book useful to point out 
deficiencies in data and in equations to 
correlate these data. Many useful re- 
search projects can be based on areas 
pointed out in the book. 


KENNETH A. Kose 
The University of Texas 
Austin 


Soviet Pharmaceutical Research 


Chemistry Collection No. 4. Consult- 
ants Bureau, Inc., New York, 1958. 
Vol. 1: Pharmaceutical Chemistry. 
447 pp. Many figs. and tables. Vol. 
2: Pharmacognosy. 401 pp. Vol. 3: 
Medicinal Chemistry. 556 pp. All 
three volumes paper bound, 21.5 X 27.5 
em. Vol. 1: $95.; Vol. 2: $90.; Vol. 
3: $100. The set: $200. 


At a time when the Western World eyes 
the achievements of science in the U.S.S.R. 
with a mixture of admiration and appre- 
hension, it is gratifying to be able to read 
the English translation of hundreds of 
Russian articles in the fields of pharma- 
ceutical chemistry (Vol. 1), pharmacog- 
nosy (Vol. 2), and medicinal chemistry 
(Vol. 3). These papers have been pub- 
lished in the interval between the end of 
World War II and 1955, mostly in the 
early 1950’s and although they have been 
abstracted in Chemical Abstracts for the 
most part, their translation offer. the 
English-speaking reader a more in| mate 
insight into the thinking, the trenc-. the 
methodology, and the advances of ‘cent 
Russian medicinal science. One ca’ only 
hope that the language barrier sep:’ting 
us from the original papers will shi: \k as 
more Western students will study -clet- 
tific Russian. By the same token, || may 
be hoped that the pertinent Am rican 
journals will become more freely av: iable 
to Russian medicinal and pharmac: ‘tics! 


(Continued on page A170) 
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Applications are now being accepted for the 


NSF SUMMER CONFERENCES FOR COLLEGE TEACHERS 


Tuition, Living and Travel Expenses Paid by NSF 


These conferences are intended to familiarize participants with recent 


advances in their fields of competence. To insure consideration, initial 
correspondence with the conference director should take place before 


April 1, 1959. 


RECENT ADVANCES IN ANALYTICAL CHEMISTRY 
Carleton College, June 21-July 2. 


Staffed with seven experts in the fields of Chelation, Nucleonics, 
Photometric titrations, Homogeneous precipitation, Ion exchange, 
Gas chromatography and Solvent extraction. Limited to thirty 
participants, each having at least one year of experience in teach- 
ing undergraduate analytical chemistry. 


Director: Dr. Richard W. Ramette 
Department of Chemistry 
Carleton College 
Northfield, Minn. 


INORGANIC CHEMISTRY 
University of Wisconsin, 2 weeks; August 3-14. 


For college teachers of undergraduate chemistry. Preference will 
be given to those with three years of experience. The inorganic 
chemistry to be considered is that which is normally presented in 
courses beyond the freshman year. The program will consist of 
four sets of three morning lectures by Professors W. C. Fernelius, 
Fred Basolo, S. Y. Tyree, Jr., and Paul Gilles, followed by discus- 
sion of the subject matter and its incorporation in course work. 


Director: Dr. Edwin M. Larsen 
Department of Chemistry 
University of Wisconsin 
Madison 6, Wisconsin 


CHEMICAL INSTRUMENTATION 
New York University, 3 weeks: Aug. 17-Sept. 4. 


Lecture and laboratory work in the principles of design and char- 
acteristics of performance of the common chemical instruments, 
ranging from weighing devices to avtomatic recording servo- 
mechanisms. Intended for college teachers of analytical or physi- 
cal chemistry. One lecture and one laboratory session each morn- 
ing and each afternoon, Mondays through Fridays. 

Director: Dr. S.Z. Lewin 

Department of Chemistry 

New York University 

Washington Square 

New York 3, N. Y. 


AN INTRODUCTION TO PLANT BIOCHEMISTRY 
The Institute of Paper Chemistry, Aug. 16-18, 


The purpose of the conference is to provide basic instruction in the 
broad area of bio-chemistry and to provide an opportunity for 
the participant to bring himself up to date through contact with 
eminently qualified lecture-discussion leaders. Designed for 
teachers whose backgrounds are adequate but need training in 
modern aspects of the subject. The conference will open with 
biological description of the tree and will emphasize wood chemis- 
try, plant physiology, photosynthesis, biochemical genetics, and 
protein synthesis. 
Director: Dr. Elwood O. Dillingham 

Department of Chemistry 

The Institute of Paper Chemistry 
Appleton, Wisconsin 


RECENT DEVELOPMENTS IN CHEMICAL BONDING 


Tufts University, 2 weeks; July 6-July 20. 


After some introductory material the general topics of crystal 
field theory, electrostatic polymerization (hydrogen-bonding), 
and barriers to internal rotation (conformational analysis) will be 
considered. 


Dr. M. Kent Wilson 
Department of Chemistry 
Tufts University 

Medford 55, Mass. 


Director: 
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Reviewers of CHEMISTRY by Sienko and Plane 


This up-and-coming introductory chemistry text has achieved an outstanding record 
of adoptions and high critical acclaim in the first year of publication. It is certainly 
the best among the newest introductory chemistry texts and is well on the way to ful- 


filling the prediction of its reviewers. . . 


621 pages . . . $6.75 


Currently Adopted in 213 Colleges and Universities From Maine to Hawaii 


East NAZARETH COLLEGE 
UNIVERSITY OF NEW HAMPSHIRE 

ALBERTUS MAGNUS COLLEGE NEWARK COLLEGE OF ENGINEERING 
ALFRED UNIVERSITY NEWTON JUNIOR COLLEGE 
AMERICAN INTERNATIONAL COLLEGE NEW YORK UNIVERSITY 
AMHERST COLLEGE ORANGE COUNTY COMMUNITY COLLEGE 
ATLANTIC UNION COLLEGE UNIVERSITY OF PENNSYLVANIA 
BALTIMORE JUNIOR COLLEGE PENNSYLVANIA STATE TEACHERS COLLEGE, BLOOMSBURG 
BARD COLLEGE PENNSYLVANIA STATE TEACHERS COLLEGE, LOCKHAVEN 
BENNINGTON COLLEGE UNIVERSITY OF PITTSBURGH 
BOWDOIN COLLEGE PRINCETON UNIVERSITY 


BROWN UNIVERSITY QUEENS COLLEGE 
BUCKNELL UNIVERSITY RICKER COLLEGE 
UNIVERSITY OF BUFFALO RUTGERS UNIVERSITY 
CARDWELL COLLEGE FOR WOMEN SALVE REGINA COLLEGE 
CANISIUS COLLEGE SKIDMORE COLLEGE 
CARNEGIE INSTITUTE OF TECHNOLOGY SMITH COLLEGE 
CATHOLIC UNIVERSITY OF AMERICA SAINT JOSEPH'S COLLEGE 
CHESTNUT HILL COLLEGE SAINT VINCENT COLLEGE 
CITY COLLEGE OF NEW YORK STONEHILL COLLEGE 
COLBY COLLEGE TEMPLE UNIVERSITY 


COLLEGE OF THE HOLY CROSS THIEL COLLEGE 
COLUMBIA UNIVERSITY TRINITY COLLEGE, DISTRICT OF COLUMBIA 


CONNECTICUT COLLEGE FOR WOMEN UPSULA COLLEGE 

COOPER UNION VASSAR COLLEGE : 
CORNELL UNIVERSITY WASHINGTON MISSIONARY COLLEGE 
DARTMOUTH COLLEGE WELLESLEY COLLEGE 

DISTRICT OF COLUMBIA TEACHERS COLLEGE WILKS COLLEGE 

DUQUESNE UNIVERSITY WILSON COLLEGE 

EASTERN NAZARENE COLLEGE YALE UNIVERSITY 

FAIRFIELD UNIVERSITY YESHIVA UNIVERSITY 
GEORGETOWN UNIVERSITY 

HAVERFORD COLLEGE 

HOFSTRA COLLEGE 

HOOD COLLEGE Midwest 
HUNTER COLLEGE 

IMMACULATA COLLEGE ALBION COLLEGE 

JOHNS HOPKINS UNIVERSITY ASHLAND COLLEGE 

LA SALLE COLLEGE BAY CITY COLLEGE 

LEHIGH UNIVERSITY BELOIT COLLEGE 

UNIVERSITY OF MAINE BETTHANY COLLEGE 
UNIVERSITY OF MASSACHUSETTS CARLETON COLLEGE 
MERCYHURST COLLEGE CENTRAL MICHIGAN COLLEGE OF EDUCATION 
MITCHELL COLLEGE CLARKE COLLEGE 

MORGAN STATE COLLEGE COLLEGE OF ST. THOMAS 
MOUNT HOLYOKE COLLEGE COLLEGE OF WOOSTER 
MOUNT ST. MARY’S COLLEGE CONCORDIA COLLEGE 

MOUNT ST. VINCENT'S COLLEGE DENISON UNIVERSITY 
MUHLENBERG COLLEGE FONTBONNE COLLEGE 


Senc for 


McGRAW-HILL BOOK 


330 West 42nd Street 


vee 
‘ 
is 
7 
q 
J 
Ke 
dl 
q 
. 
‘ 
4 
is 
+4 
aa A168 / Journal of Chemical Education 


COMPANY, INC. 


Predicted “a winner destined to become a leader”. . . 


GRACELAND COLLEGE 

GRAND VIEW COLLEGE 

GREENVILLE COLLEGE 

HIRAM COLLEGE 

UNIVERSITY OF ILLINOIS 

ILLINOIS INSTITUTE OF TECHNOLOGY 
INDIANA UNIVERSITY 

JAMESTOWN COLLEGE 

JOHN CAROLL UNIVERSITY 
KALAMAZOO COLLEGE 

LAKELAND COLLEGE 

LOYOLA UNIVERSITY 

MARIAN COLLEGE 

MARILLAC COLLEGE 

UNIVERSITY OF MINNESOTA 
MOREHEAD STATE COLLEGE 
MOUNT UNION COLLEGE 
MUNDELEIN COLLEGE 

MUNICIPAL UNIVERSITY OF WICHITA 
UNIVERSITY OF NORTH DAKOTA 
NORTHEAST MISSOURI STATE TEACHERS COLLEGE 
NORTH CENTRAL COLLEGE 
NORTHERN MICHIGAN COLLEGE OF EDUCATION 
UNIVERSITY OF NORTE DAME 
OAKLAND CITY COLLEGE 

OHIO UNIVERSITY 

OHIO WESLEYAN COLLEGE 
UNIVERSITY OF OKLAHOMA 
OKLAHOMA STATE UNIVERSITY 
OTTAWA UNIVERSITY 

PURDUE UNIVERSITY 

RIPON COLLEGE 

ROCKFORD COLLEGE 

ROCKHURST COLLEGE 

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY 
SOUTH DAKOTA STATE COLLEGE 
STATE UNIVERSITY OF IOWA 
URSULINE COLLEGE 

VITERBO COLLEGE 

WAYNE STATE UNIVERSITY 

WESTERN ILLINOIS STATE COLLEGE 
WESTERN MICHIGAN UNIVERSITY 
WHEATON COLLEGE 

WILMINGTON COLLEGE 
YOUNGSTOWN COLLEGE 


South 


AMARILLO COLLEGE 

AUSTIN COLLEGE 

BETHEL COLLEGE 

BESSIE TIFF COLLEGE 

COLLEGE OF WILLIAM AND MARY 
DILLARD UNIVERSITY 

FLORIDA STATE UNIVERSITY 

LE MOYNE COLLEGE 

LOUISIANA STATE UNIVERSITY 
UNIVERSITY OF LOUISVILLE 
MARSHALL COLLEGE 

MERCER UNIVERSITY 

MEREDITH COLLEGE 

UNIVERSITY OF MISSISSIPPI 
MISSISSIPPI SOUTHERN 
NORTHWESTERN STATE COLLEGE 
OAKRIDGE INSTITUTE OF NUCLEAR STUDIES 


New York 36, New York 


RANDOLPH MACON COLLEGE 

ROLLINS COLLEGE 

SWEET BRIAR COLLEGE 

UNIVERSITY OF TEXAS 

TEXAS TECHNOLOGICAL COLLEGE 
TUSKEGEE INSTITUTE 

UNION COLLEGE (KENTUCKY) 
VALDOSTA COLLEGE 

UNIVERSITY OF VIRGINIA 

VIRGINIA STATE COLLEGE AT NORFOLK 
VIRGINIA UNION UNIVERSITY 
WASHINGTON AND LEE UNIVERSITY 
WEST LIBERTY STATE COLLEGE 
WESTERN CAROLINA TEACHERS COLLEGE 


Far West 


UNIVERSITY OF ARIZONA 

BRINGHAM YOUNG UNIVERSITY 
UNIVERSITY OF CALIFORNIA, BERKELEY 
UNIVERSITY OF CALIFORNIA, DAVIS 
UNIVERSITY OF CALIFORNIA, LOS ANGELES 
UNIVERSITY OF CALIFORNIA, RIVERSIDE 
UNIVERSITY OF CALIFORNIA, SANTA BARBARA 
CARBON COLLEGE 

CITRUS UNION JUNIOR COLLEGE 

CITY COLLEGE OF SAN FRANCISCO 
COLLEGE OF THE PACIFIC 

UNIVERSITY OF COLORADO 
COLORADO COLLEGE 

CLAREMONT MEN'S COLLEGE 
UNIVERSITY OF DENVER 

EASTERN NEW MEXICO UNIVERSITY 
FT. LEWIS A & M COLLEGE 

FRESNO STATE COLLEGE 

GEORGE PEPPERDINE COLLEGE 
UNIVERSITY OF HAWAII 

HUMBOLT STATE COLLEGE 
IMMACULATE HEART COLLEGE 
LINFIELD COLLEGE 

LONG BEACH STATE COLLEGE 

LOS ANGELES STATE COLLEGE 
MONTANA STATE COLLEGE 

MOUNT SAN ANTONIO COLLEGE 
NEW MEXICO WESTERN COLLEGE 
PALOMAR COLLEGE 

UNIVERSITY OF PORTLAND 
SACRAMENTO STATE COLLEGE 

SAINT MARTIN'S COLLEGE 

SAN DIEGO STATE COLLEGE 

SANTA ANA COLLEGE 

SAN MATEO COLLEGE 

SIERRA COLLEGE 

SEATTLE UNIVERSITY 

SOUTHERN ORANGE COLLEGE OF EDUCATION 
STATE COLLEGE OF WASHINGTON 
STOCKTON COLLEGE 

VENTURA JUNIOR COLLEGE 
WENATCHEE JUNIOR COLLEGE 

WEST CONTRA COSTA JUNIOR COLLEGE 


WESTERN WASHINGTON COLLEGE OF EDUCATION 


WHITMAN COLLEGE 
UNIVERSITY OF WYOMING 
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investigators so that they will be informed 
sooner of contemporary researches outside 
their own geographical territory. The 
bibliographies in the three volumes at 
hand indicate that it may take American 
journals a long time to reach the shelves of 
libraries in the U.S.S.R. 

It has become apparent that in some 
fields of the physical and mathematical 
sciences, the Soviet literature is at par 
with, or occasionally ahead of Western 
publications. On the other hand, the 
English-language reviews of Soviet medi- 
cine picture many areas of medical science 
in the U.S.S.R. at a point which has long 


since been passed in the American litera- 
ture. One gains the same impression 
from the three volumes under review. In 
the application of quantitative physical 
measurements to problems of pharmacy, 
the careful recording of data and their 
evaluation can be termed excellent. 
American pharmaceutical investigators 
will have much to learn from these re- 
searches (Vol. 1). The trends toward 
practical problems are held on a relatively 
high plane, and testify to the good stand- 
ards of applied research in the U.S.S.R. 
The articles in this volume are concerned 
primarily with problems of solubility, 
stability, ion exchange and colloidal prop- 
erties, and physical data of pure com- 
pounds and pharmaceutical preparations. 


experimentation. 


Savings in time and labor. 
Of students. 


3 
4. tion. 
6 


31 East 10th Street 


A complete year’s course in small-scale 


Semimicro Experimental 
Organic Chemistry 


A Laboratory Manual (1958) $5.50 
by Nicholas D. Cheronis 


Professor of Chemistry 
Brooklyn College 


The advantages of small-scale experimentation: 


Larger enrollment without additional space. A single macro locker 
» can be converted to two semimicro lockers. 


Better adaptation of individual laboratory practice to the varying needs 
Encourages a greater discipline as to care, cleanliness, and manipula- 


» Lower costs for materials and equipment. 


Reduces substantially the chance of possible accidents, since the 
quantities of materials and size of equipment are from one-fifth to 
one-tenth as great as those used in the traditional methods. 


JOHN DE GRAFF, INC. 


New York 3, N. Y. 
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The title of Volume 2, i.e., Pharina- 
cognosy, is somewhat deceptive.  \c- 
tually this book covers 61 papers on a! <a- 
loid isolation and chemistry in which che 
great Russian tradition in this field is ¢ »p- 
tinued. Seven articles on essentials « ils, 
three on glycosides, and eleven on sapo: ins 
and other plant constituents comp ete 
this volume. 

Volume 3, Medicinal Chemistry, on- 
tains papers on structure-activity relat ons 
in many areas, primarily in those of «nti- 
infective drugs. The level of experin.en- 
tation and scientific thought in tiese 
articles, some of which have been jub- 
lished as late as 1955, reminds one of the 
papers in pharmaceutical chemistr) as 
they were published in major Wesiern 
journals in the late 1930’s. There are 
exceptions to this generalization, partic- 
ularly in several articles which try to 
explain biological activities in terms of 
resonance phenomena. It is unfortunate 
that an apparent lack of communication 
led several Soviet investigators to dupli- 
cate experiments which had been reported 
in American and British journals years be- 
fore. The rationale of basing medicinal 
chemistry on biological antagonism seems 
to have advanced but little in Russia ac- 
cording to these papers. The few state- 
ments in this field which can be found are 
more in the form of a review, and disregard 
essentially the innumerable intricacies of 
metabolite antagonism encountered in bio- 
chemical studies. One hopes that a part 
of the great scientific potential of younger 
Soviet chemists may be channelled into 
this fascinating field of medicinal theory. 

The three volumes are printed by an off- 
set process from typewritten copy, and are 
paper bound. Their extremely high cost 
reflects the effort of rendering an accurate 
translation of 1400 pages of 8 X 11 in. 
manuscripts. Libraries of departments of 
medicine, chemistry, and pharmacy in 
universities and the pharmaceutical in- 
dustry will find it essential to acquire the 
books, and for some specialists the per- 
tinent volumes may become a storehouse 
of factual references. 


ALFRED BurGER 
University of Virginia 
Charlottesville 


Rapid Analysis of Nonferrous Metals 
and Alloys 


George Norwitz. Chemical Publishing 
Co., Inc., New York, 1958. 11° pp. 
12 X 18.5cm. $4.25. 


The author has presented metho:s for 
the determination of some 20 elenients 
found in various combinations in 10n- 
ferrous metals and alloys. The bok is 
divided into 16 brief chapters; fo" ex- 
ample, Chapter 2, Ingot Copper, Cli:pter 
14, Lead-Tin Solders, and Chapi:' |, 
Special Reagents. The methods stre-s the 
use of colorimetric procedures, use 0’ pel 
chloric acid, mathematical correctio:. {a¢- 
tors, and directions for making several 
determinations on the sample (seq).<nce 
procedures). 


(Continued on page A174) 
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To give your students 


sound backgrounds in chemistry 


3 New Books 
and 
A New Edition 


from 
SAUNDERS 


A New Book! HUTCHINSON— 
Chemistry: The Elements and Their Reactions 


Written for an intensive one-year course, this text approaches 
general chemistry from the deductive point of view. The author’s 
years of experience in teaching general chemistry to freshman and 
sophomore students have greatly influenced his choice of material. 
His approach is distinctly non-historical. The first 3 parts, a 
rigorous presentation of chemical theory, begin with a modern 
explanation of the atom, followed by important data on laws and 
principles of physics which relate to chemistry. Part 4 gives the 


student descriptive inorganic chemistry. It discusses 24 elements 
typical of the various chemical families they represent. Over 370 
magnificent illustrations, drawn by the author, in 3-dimensional 
effect, illuminate the text. Giving form and shape to every impor- 
tant molecule, they enable the student to visualize structural 
quality. 


By Eric Hutcarson, Ph.D. te Professor of Chemistry, Stanford Uni- 
versity. About 968 pages, 373 illustrations. New—Ready in April! 


A New Book! HUTCHINSON—Electrons, Elements and Compounds 


Here is a skillfully edited condensation of Dr. Hutchinson’s longer 
book described above. It presents a rigorous and comprehensive 
background in chemistry—giving the beginning student all the 
important principles, but not burdening him with detailed mathe- 
matical equations. The same emphasis is placed on chemical 
theory and descriptive organic chemistry as in the longer text. 
Most of the excellent illustrations have been retained. So that 
the student can easily make intercomparisons of size, the author 


has prepared all scale models of molecules and ions to be fifty mil- 
lion times larger then their real counterparts. 


Stressing the economic and strategic importance of chemistry, in- 
formation is included on world resources, economic values of 
chemicals, and international dependence on sources of elements. 


By Eric Hutcarnson, Ph.D. About 550 pages with about 290 illustrations. 
New—Ready in April! 


A New Book! ESTOK—Organic Chemistry 


A short text for one-semester or one-quarter courses, this book is 
ideal for students of agriculture, home economics and other fields 
who require a general knowledge of organic principles. The 
author covers only those reactions necessary to a basic understand- 
ing of organic chemistry. Clear-cut introductory sections at the 
beginning of each of the 14 chapters outline the topics covered. 
Aliphatic and aromatic compounds have been “‘integrated’’ in 
accordance with customary procedure in short courses. There are 
frequent practical discussions of industrial processes and products. 


You'll find coverage of such topics as: Aliphatic and Aromatic 
Hydrocarbons—Organic Halogen Compounds—aAlcohols, Phenols 
and Ethers—Organic Acids—Fats and Oils; Waxes; Detergents— 
Carbohydrates—Organic Nitrogen Compounds—Polymers and 
Dyes—Natural Products, etc. A generous use of illustrations, 
review questions and practical every-day application all combine to 
encourage student interest and make this a very practical text. 


By Georce K. Estox, Ph.D., Associate Professor of Gunite. Texas Tech- 
nological College, Lubbock, Texas. 275 pages, illustrated. $5.50 pany 
‘ew 


New (2nd) Edition! LUDER, VERNON & ZUFFANTI— 
General Chemistry 


This clearly written freshman text is geared to chemistry majors. 
Experimental facts are given first, before the theory designed to ex- 
plain them. After introduction of periodic charts, arrangement of 
subject matter is determined by arrangement of elements in the 
periodic table. Extensively revised, this New (2nd) Edition in- 
cludes the latest developments in the field. You'll find: signifi- 
cant changes in the chapters on acids and bases—the material on 


the Bronsted theory has been expanded for clarity—a more exact 

presentation of the theory of electrolytic solutions—many new 

problems at the end of every chapter. Text material is flexible so 

you can rearrange topics to suit your own teaching method. 

By Wiiuias™ F. Luper, Ph.D., Anraur A. Vernon, Ph.D., and Saverio Zur- 
ortheas 


FANTI, Professors of Chemistry, N tern University, Boston. About 612 
pages, with about 149 illustrations. New ( * Edition—Just Ready! 


Gladly sent to college teachers for consideration as texts 
W. B. SAUNDERS COMPANY West Washington Square, Philadelphia 5 
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GENERAL CHEMISTRY: A SYSTEMATIC APPROACH 


Second Edition 

By HARRY H. SISLER, University of Florida; CALVIN A. 
VANDER WERF, and ARTHUR W. DAVIDSON, both at 
University of Kansas 

This up-to-date text, designed primarily for chemistry majors, 
presents a sound, balanced foundation in general chemistry. 
Emphasis is on consistent correlation of the chemical and 
physical properties of elements and their compounds with 
atomic and molecular structure. The latest developments in 
the chemistry of the newer elements, rocketry, plastics, and 
medicine are discussed. Coming April 1959 


THE CHEMISTRY OF ORGANIC COMPOUNDS 

Fifth Edition 

By JAMES BRYANT CONANT; 

and ALBERT H. BLATT, Queens College, New York 
Significantly revised and reorganized, this compact text 
offers sufficient material for those who are taking a terminal 
course and also provides a good foundation for those who plan 
advanced work. Relating concepts to their application, the 
authors discuss important mechanisms in connection with 
reactions to which they apply and bond types in connection 
with structures containing them. Coming May 1959 


A SHORT COURSE OF ORGANIC CHEMISTRY 


By JOHN E. LEFFLER, Florida State University 

Primarily designed to give the non-major a practical 
understanding of organic chemistry, this text first orients the 
student to basic concepts and nomenclature and then proceeds 
to a unified survey of the important classes of compounds. 
Meaningful and unusual applications are presented in chapters 
on special topics—including the organic chemistry of odor and 
color, molecular energy, and the chemistry of large molecules. 


Coming April 1959 
QUALITATIVE ANALYSIS AND 
ANALYTICAL CHEMICAL SEPARATIONS 


Second Edition 

By PHILIP W. WEST and MAURICE M. VICK, Louisiana 
State University 

This thorough treatment of qualitative analysis features a 
practical non-sulfide scheme of separation. An introduction 
to laboratory procedures is followed by a theoretical discussion 
of the principles and calculations pertaining to chemical 
equilibria. A new section, dealing with the metallurgy and 
chemistry of metals, includes useful information on 
mathematical operations and spot tests. Coming April 1959 


INTRODUCTORY CHEMISTRY 


Second Edition 

By LILLIAN HOAGLAND MEYER, Western Michigan Uni- 
versity 

An introduction to the principles and nomenclature of 
chemistry, this text is especially intended for students 
majoring in nutrition, textiles, pre-medicine and other allied 
fields. ‘The second edition features an extensive revision and 
updating of the chapters on biochemistry, textile chemistry, 
radio-chemistry and atomic theory. Coming April 1959 
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GENERAL CHEMISTRY 


by LUKE STEINER, Oberlin College, and J. A. CAMPBELL, Harvey Mudd Col- 
lege, California 
“Of the many new texts of general chemistry that have appeared since World War 
II, only a few can be called exceptional in character. This volume definitely is in 
that category. It should be on the study desk of every teacher of general chemistry 
to show that new approaches to the teaching of general chemistry are possible. . . . 
In this text, chemistry is presented as a science. The student is expected to think and 
learn rather than to merely memorize and poasibly think. This is achieved ‘by con- 
tinual emphasis on the interpretation of properties and reactions in terms of struc- 
tural relationships.’ ’’—Journal of Chemical Education 

1955, 676 pages, $6.75 


LABORATORY EXPERIMENTS IN GENERAL CHEMISTRY 


by J. A. CAMPBELL and LUKE STEINER 

‘‘This manual should be examined by all teachers of general chemistry who wish to 
break away from the lock-step, work-book type of manual and have the student 
assume some responsibility for his own work in the laboratory.”’—Journal of Chemi- 


cal Education 
1955, 216 pages, $3.25 


INSTRUMENTAL ANALYSIS 


by PAUL DELAHAY, Louisiana State University 
“*. . .the book, as a whole, is excellent. Actually, the reviewer considers this book 
to be by far the most satisfactory book in the area of textbooks for ‘instrumental 
analysis’ which has yet been published. The book can be heartily recommended to 
teachers looking for a satisfactory advanced undergraduate and graduate student 
text as well as to chemists who would like a review or refresher survey in certain 
techniques of analytical importance.’”’—Journal of Chemical Education 

1957, 384 pages, $7.90 


PRINCIPLES OF PHYSICAL CHEMISTRY Third Esition 


by SAMUEL H. MARON, Case Institute of Technology, and CARL F. PRUTTON, 
Food Machinery and Chemical Corporation 

Offering a thorough modern background in the essential principles of physical 
chemistry, their effective use and their correct application, this edition has been 
reorganized, rewritten and brought up to date. New features include: (1) new ma- 
terial on microwave spectroscopy, electron diffraction of gases, intermolecular 
forces, and radiation chemistry; (2) more rigorous treatments of mathematic dis- 
cussions, especially those pertaining to thermodynamics and chemical equilibrium; 
and (3) revisions of many problems and the total number increased to 634 (the 
largest number of problems in any book on elementary physical chemistry). 


1958, 789 pages, $8.50 
PHYSICO CHEMICAL EXPERIMENTS third dition 


by ROBERT LIVINGSTON, University of Minnesota 
“This is the third edition of a very useful laboratory manual in physical chemistry. . . 
This manual has much to commend it in that enough variety of experiments is at 
hand to accommodate any respectable laboratory. Two new experiments have been 
added, one on the determination of dipole moment and another on the determina- 
tion of transference numbers by the moving boundary method. . . This is an excel- 
lent laboratory manual. It includes a fine range of 42 experiments es. all fields 
of elementary physical chemistry. These are all well set up with a concise theoretical 
introduction, an itemized list of apparatus and materials, and successive sections 
on procedure and computations.” —Journal of Chemical Education 

1957, 273 pages, $4.50 


QUANTITATIVE CHEMICAL ANALYSIS Eleventh Edition 


by LEICESTER F. HAMILTON and STEPHEN G. SIMPSON, both at Massa- 
chusetts Institute of Technology 
This well-known text has long been noted for its balanced combination of technique, 
theory and stoichiometry for beginning courses. Now in its eleventh edition, the 
text has been thoroughly rewritten, revised, reset and expanded. New features in- 
clude: (1) expanded discussions of theory, especially pertaining to precipitation and 
roperties of solutions; (2) important new material on coulometric methods, the 
romate and iodate processes, and numerical methods on optical methods; (3) 
revisions of some of the laboratory procedures; and (4) chapter numbers at the top 
of each page facilitating reference work. 
1958, 566 pages, $5.85 


She Macmillan 


60 FIFTH AVENUE, NEW YORK 31, N.Y. 
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GENERAL CHEMISTRY 


Edwin C. Markham, University 
of North Carolina 

Sherman E. Smith, University 
of New Mexico 


From molecular and atomic con- 
cepts to atomic structure and the 
modes of chemical combination 
Orderly presentation giving nec- 
essary background before intro- 
ducing atomic theory and the 
periodic table 

Emphasis on structural chemistry 
stressed through illustrations 


* 


“We are adopting this text for use in 
teaching general college chemistry. 
We find it up to date, but most par- 
ticularly appreciate its interesting 
form of presentation. The exten- 
sive use of photographs and good 
format should make it more inter- 
esting to the student.” D. M. 
Teague, Chrysler Institute of Engi- 
neering, Michigan 


613 pages 1954 $6.50 


LABORATORY MANUAL 
for General Chemistry 


Edwin C. Markham 
and 


Charles N. Reilly 


“This manual is complete with a 
wide variety of well selected experi- 
ments. The illustrations are ex- 


cellent and the directions are clear. . 


The book should prove suitable for a 
wide variety of courses.’ M. C. 
Taylor, Howard University, Wash- 
ington, D. C. 


432 pages 1954 $3.50 


Coming in 1959... 


A SHORT COURSE 
IN ORGANIC CHEMISTY 
2nd edition 


Harold Hart 
and 
Robert D. Schuetz 
both of Michigan State 


University 
HOUGHTON MIFFLIN 
COMPANY 

Boston 7 New York 16 Atlanta 5 
Massachusetts New York Georgia 
Geneva Dallas 1 Palo Alto 
Illinois Texas California 
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BOOK REVIEWS 


The text essentially contains cookbook 
directions. In many places it is too brief, 
and clarity has been sacrificed. One ex- 
ample of conciseness is the frequent state- 
ment “Deduct a blank.” The colorimet- 
ric procedures contain poor or no direc- 
tions for the preparation of calibration 
curves. One example of inconsistent 
directions appears on page 86: “Turn 
down the flame somewhat and move the 
flask to the edge of the hot plate.’”’ Per- 
haps the author refers to a gas burner hot 
plate which is rarely used in modern 
laboratories. 

This book will serve as an aid to the 
analysis of nonferrous materials, although 
it is believed that many of the procedures 
will present difficulty to the routine 
operator. 


JAMES M. PAPPENHAGEN 
Kenyon College 
Gambier, Ohio 


Metallurgical Thermochemistry 


O. Kubaschewski, Senior Principal Sci- 
entific officer at the National Physical 
Laboratory, Teddington, Middlesex and 
E. LL. Evans, Senior Scientific Officer 
at the Chemical Research Laboratory, 
Teddington. 3rd. ed. Pergamon 
Press, Inc., New York, 1958. xiv + 
426 pp. Many figs. and _ tables. 
14.5 X 22.5 cm. $10. 


Research and process metallurgists 
know the value of an up-to-date edition of 
this standard work. It also belongs on 
the library shelves consulted by physical 
chemistry students. No professor who 
has struggled to make a sound phenomeno- 
logical basis for thermodynamics seem 
real to students can afford to overlook this 
prolific source of interesting examples 
taken from practical thermodynamics. 
Having worked such problems, students 
are bound to appreciate how ten minutes 
with a slide rule and free energy tables can 
save thousands of hours of costly trial- 
and-error experimentation. 


K. 


Nouveau Traité de Chimie Minerale 
Volume 12 


Edited by Paul Pascal, Honorary Pro- 
fessor, Sorbonne. Masson et Cie, Paris, 
1958. xxxix + 692 pp. 95 figs. 17.5 
X 26cm. Paper bound, 6000 fr. Cloth 
bound, 7000 fr. 


A departure from the original plan of 
Pascal’s new treatise is noted in this vol- 
ume. Volume 11 was to have included 
the material on arsenic, antimony, bis- 
muth, vanadium, niobium, tantalum, and 
protoactinium but the editor has decided 
to publish the data in two volumes instead 
of one. For this reason, Volume 12 con- 
tains vanadium, niobium, tantalum, and 
protoactinium instead of the elements 


(Continued on page A176) 
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Onrcanic CHEMiIsTRY, Second Edition 


By Melvin J. Astle and J. Reid Shelton 
Case Institute of Technology 


THE ORIGINAL ESTABLISHMENT IN CLIFF STREET 
(FROM AN OLD PRINT) 


As in the first edition, here is a complete coverage of organic chemistry for the first year student which integrates 
classical theories with modern electronic interpretations. The second edition features a complete rewriting of most 
of the chapters dealing with the fundamental chemistry of both aliphatic and aromatic compounds to permit a more 
modern theoretical treatment of structure and reaction mechanisms, and an extensive revision of the chapter on high 
polymers to include material on new polymers and methods of polymerization which have come into recent use. 
The orbital concept of atomic and molecular structure and the electronic interpretation of reaction mechanisms are 
used throughout the book. Emphasis throughout on applications to industry and everyday life. Review exercises. 
Illustrated with 55 structures, photographs, and drawings, including modern orbital representations. Extensive list 
of references for supplementary reading. 768 pages. $7.50 Publication: May 1. 


other important Harper chemistry texts 


QUANTITATIVE CHEMICAL Ana ysis 


By Gilbert H. Ayres, University of Texas 


A comprehensive treatment of fundamental principles that is both practical and theoretical, designed for the full year 
course but readily adaptable to a one-semester course. Unusually thorough and extensive, particularly regarding 
equilibrium in ionic solutions, and the writing of ionic equations. Introduction to some physicochemical methods of 
analysis. Annotated experiments, illustrative problems, 400 problems for homework (answers available to instruc- 
tors). 726 pages. $7.50. 


GENERAL CoLtece CHEMisTRY 


By Jesse H. Wood and Charles W. Keenan, University of Tennessee 


A highly readable general introductory text that covers the entire field of chemistry and that has steadily built up a 
wide and enthusiastic group of users who find it clear, fresh in both viewpoint and choice of material, and well pro- 
duced and arranged from both the teacher's and the student's point of view. The authors view general chemistry as a 
liberal arts course aimed at developing fundamental principles in each of the major fields of chemistry. 196 line 
drawings, 146 half-tones. 689 pages. $6.50. 


LABORATORY MANUAL FOR GENERAL COLLEGE CHEMISTRY 
(by Professor Wood and William T. Smith, Jr., also of Tennessee) 224 pages. $92.75. 


Harper & Brothers 


49 East 33d Street, New York 16, N. Y. 
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BOOK REVIEWS 


previously announced. There will now 
be 20 volumes rather than 19 in the set. 
The date of completion of the treatise re- 
mains as 1960. 

Pascal presents a brief introduction to 
elements of Group Vb in this volume, and 
this is followed by 275 pages on vanadium 
by Morette, 336 on niobium and tantalum 
by Foex and Rohmer, and 64 pages on pro- 
toactinium by Haissinsky and Bouissieres. 
Comparison with other volumes of the set 
published to date shows that good con- 
tinuity for over-all presentation of data 
exists. Standards of organization of ma- 
terial and format remain high. Areas of 
criticism remain, and the literature has 
not been searched in some cases beyond 
1955, although the volume was published 
in 1958. 

The treatise has the advantage over 
earlier comprehensive works of being able 
to present modern concepts and newer 
theories of inorganic chemistry, and it is 
in this respect that it has its greatest value. 
A more comprehensive treatment has been 
given to the elements concerned in this 
volume than appears in the work of Mellor. 
As yet, only protoactinium from this group 
of four elements has been described in the 
latest edition of Gmelin, but in this in- 
stance Pascal’s work does not appear to be 
as extensive in most areas. 


Rocer V. KrumM 
University of Florida 
Gainesville 


Physical Chemistry of High Polymers 


Maurice L. Huggins, Research Asso- 
ciate, Kodak Research Laboratories. 
John Wiley & Sons, Inc., New York, 
1958. xiii + 175 pp. 55 figs. 5 
tables. 15.5 X 22.5 cm. $5.50 col- 
lege. $6.50 trade. 


Dr. Huggins of the Kodak Research 
Laboratories has managed to compress 
most of the current ideas of the physical 
chemistry of high polymers into 158 pages 
of text. The principal topics discussed 
include the synthesis, constitution, struc- 
ture, solution properties (thermodynamic 
and hydrodynamic), and _ viscoelastic 
properties. Much of the text is of an ex- 
tremely abbreviated style. As a conse- 
quence, the reader totally unfamiliar with 
the field will find the going rough. For 
example, the beginner will not be happy 
with the mere stating of the random walk 
formula for the configuration of a high 
polymer chain. He might want to know 
where this formula comes from. Surely 
Dr. Huggins in his race through the sub- 
ject could have granted the reader a few 
paragraphs of explanation occasionally. 

His repeated reference to ‘it may be 
shown that’’ will also be unweleomed by 
the beginner in the subject. 

Those readers with some familiarity in 
the field, however, will find this monograph 
well worth reading and studying. It is a 
very concise summary of the most modern 
concepts in the field and Dr. Huggins has 
hardly wasted a _ single word. The 
specialist in the field will recognize the 


originality of the chapter on the detai'ed 
treatment of the second virial coeffici nt 
in the equation of state of solutions of 
high polymers. Dr. Huggins’ own con'ri- 
butions are further evident in his chay ter 
on the structure of polypeptides. 


GERALD Os’ ER 
Polytechnic Institute of Brool 
Brooklyn, New ¥ orl; 


Nouveau Traité de Chimie Minérale, 
Volume 19 


Edited by Paul Pascal, Honorary }’ro- 
fessor, Sorbonne. Masson et Cie, P:ris, 
1958. xxxix + 954 pp. 29 figs. (7.5 
X 26cm. Paper bound, 8500 fr. Cloth 
bound, 9700 fr. 


Elements of Group VIII are described 
in this volume by Charonnat, Poulenc 
and Ciepka, Delepine, and C. Duval after 
a general introduction by the editor. The 
average number of pages given to cach 
element is around 150, although 275 are 
devoted to platinum and 78 to palladium. 
Some 6266 references appear in the bibliog- 
raphies. 

The literature has not been searched 
beyond July 1957, in some instances be- 
yond January 1, 1955. While the former 
date does not indicate any serious lag in 
time, it is felt that literature of 1956 should 
not have been neglected in any case. 


Rocer V. 
University of Florida 
Gainesville 


two new 
ehemistry texts 


COLLEGE TEXTS 


D. C. HEATH AND COMPANY 


A176 / Journal of Chemical Education 


Harvard University 


LOUIS F. FIESER/MARY FIESER 


Basic Organic Chemistry 


This new addition to the excellent group of Fieser texts provides a different 
approach to the study of organic chemistry—an approach that is achieved 
primarily through organization of material. The subject is treated by topics, 
rather than by compound types—a treatment that achieves unification and 
brevity. The authors introduce theory and apply it in a way that fixes the 
theory firmly in the minds of the students. The objective of the text is to 
present the basic facts and theories of modern organic chemistry in an easily 


Indiana University 


assimilable form and in a limited number of pages. 


WILLIAM H. NEBERGALL/FREDERIC C. SCHMIDT 


378p. $6.00 


General Chemistry 


Like the well-established College Chemistry by the same authors, G« ‘eral 
Chemistry is designed for a first year course in college chemistry, and rains 
the same desirable integration of theoretical and descriptive chen stry. 
However, the text differs from the first book in that the study of the r «tals 
is organized according to the periodic table rather than the quali tive 
scheme, and the section on qualitative analysis has been omitted. A ch. pter 
providing a general consideration of the metals precedes the presentat) © of 


the chemistry of the individual metals. 


713p. $7.25 
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Longmans Books 


ELECTRONIC THEORIES OF ORGANIC CHEMISTRY 


By G. I. Brown and A. N. Binder. A brief and simple discussion of atomic structures, inter- 
atomic bonds, covalent bonds, the structure of benzene, substitution in the benzene ring, 
hydrogen bonding, and reaction mechanisms. October 1958. 224 pp. 5 by 7% in. $3.00. 


ELEMENTARY PRACTICAL ORGANIC CHEMISTRY 


By Arthur I. Vogel. Principles and techniques, based on small scale preparations. 
Complete Edition. 1958. 890 pp. 54 by 834 in. $9.75. 


Also in three parts, sold separately: 

Part I: Small Scale Preparations. 1957. 362 pp. $4.50. 

Part II: Qualitative Organic Analysis. 1957. 320 pp. $4.50. 
Part III: Quantitative Organic Analysis. 1958. 242 pp. $4.50. 


PRACTICAL ORGANIC CHEMISTRY 


By Arthur I. Vogel. Comprehensive survey, suitable for the advanced student and the in- 
dustrial chemist. Third Edition. 1956. 1188 pp. 6%by10in. $12.00. 


REACTIONS OF ORGANIC COMPOUNDS 


By W. J. Hickinbottom. Analysis and identification in terms of reactions of func- 
tional groups. Third Edition. 1957. 620pp. 5%by8in. $8.75. 


INORGANIC CHEMISTRY 


By E. de B. Barnett and C. L. Wilson. For the second course, covering recent developments. 
Second Edition. 1957. 588pp. 6by10in. 94 figs. $7.00. 


A PROPOSED INTERNATIONAL CHEMICAL NOTATION 


Tentative edition, sponsored by the International Union of Pure and Applied Chem- 
istry, based mainly upon the Dyson system of linear ciphers. 1958. 184 pp. $7.00. 


MELLOR’S INORGANIC AND THEORETICAL CHEMISTRY 
Sixteen volumes (1922-37), 614 by 9 in. Each: $27.50. 

Supplement II, Part I: The Halogens. 1956. 1153 pp. $35.00. 
Supplement II, Part II: The Alkali Metals. About 1150 pp. Autumn 1959. t 
Supplement VIII, Part I: Nitrogen. In preparation; ready, January 1960. 


DICTIONARY OF PHYSICS 


Edited by H. J. Gray. Convenient reference for students, teachers, technicians and 
specialists, in physics and related sciences. 1958. 544 pp. 6% by 10 in. 450 figs. 
$16.50. 


LONGMANS, GREEN AND CO., Inc. 


119 West 40th Street, New York 18, N. Y. 
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Improved-Design 


DRYING TUBE 


.... With lasting 
air-tight fit 


*% Easily Taken Apart To Clean 

* Unbreakable All-Polyethylene 

%* External Fittings Will Not Loosen With 
Age 

* Available With One or Two Fittings 

* Available in Three Lengths 


* Fittings are 7/8” long and taper from 
3/8” to 1/4” 


% Tube is 3/4” O.D., 5/8” 1.D. 
* Special lengths on order 


PRICES: 
CASE (72) 


DT-100-1 
DT-100-2 
DT-150-1 
DT-150-2 
DT-200-1 


DT-200-2 


CASE (144) 


12.96 
(.09 ea.) 


EACH 
$ .18 


Fittings Only 


Through leading supply houses. 
Send for catalog of complete line. 


PLEASE NOTE OUR 
CHANGE OF ADDRESS 


A178 / Journal of Chemical Education 


A 10% Saving on These 
Forthcoming Chemical Books— 


translated from Kusdsan 


All orders for the following items, that 
are postmarked before April 15, 1959, will 
receive a 10% discount. Please mention 
this offer so that we may credit you 
accordingly. 


CORROSION OF CHEMICAL APPARATUS 
By G. L. Shvartz and M. M. Kristal 
A suRVEY of literature in the field, including many articles 
published late in 1957, and 219 references of which 
approximately two-thirds are to the Soviet literature. Until 
now, this information has been unavailable in one volume in 
English, and will prove invaluable as a text for courses in 
corrosion. 

(To be published April; cloth bound, 
250 pp., illustrated, $7.50) 


OCEEDINGS 


THE FIRST ALL-UNION CONFERENCE ON 
RADIATION CHEMISTRY, 
MOSCOW, 1957 


HIS UNPRECEDENTED RUSSIAN CONFERENCE on Radiation 

Chemistry, held under the auspices of the Division of 
Chemical Sciences, Academy of Sciences, USSR and the 
Ministry of Chemical Industry, aroused the interest of scien- 
tists the world over. More 700 of the Soviet Union's 
foremost authorities in the field participated and, in all, fifty- 
six reports were read covering the categories indicated by 
the titles of the individual volumes listed below. Special 
atention was also given to radiation sources used in radiation- 
chemical investigations. 

Each report was followed by a general discussion which 
reflected various points of view in the actual problems of 
radiation chemistry: in particular, on the mechanism of the 
action | radiation on concentrated aqueous solutions, on the 
practical value of radiation galvanic phenomena, on the 
mechanisms of the action of radiation on polymers, etc. 

The entire “Proceedings” may be purchased as a set, or 
individual volumes may be obtained separately as follows: 


Primary Acts in Radiation Chemical Processes 
(heavy paper covers; 5 reports, approx. 38 pp., illus., $25.00) 
Radiation Chemistry of Aqueous Solutions 
(heavy paper covers, 15 reports, approx. 83 pp., illus., $50.00) 
Radiation Electrochemical Processes 
(heavy paper covers, 9 reports, approx. 50 pp., illus., $15.00) 
Effect of Radiation on Materials Involved in Biochem- 
ical Processes 
(heavy paper covers, 6 reports, approx. 34 pp., illus., $12.00) 
Radiation Chemistry of Simple Organic Systems 
(heavy paper covers, 9 reports, approx. 50 pp., illus., $5v.90) 
Effect of Radiation on Polymers 
(heavy paper covers, 9 reports, approx. 40 pp., illus., $25.00) 
Radiation Sources 
(heavy paper covers, 3 reports, approx. 20 pp., illus., $10.00) 
PRICE FOR THE 7-VOLUME SET 

(To be published in April): $125.00 


NOTE: Individual reports from each volume available at $12.50 ach. 
Tables of Contents sent upon request. 


CB translations by bilingual scientists include all photo- 
graphic, diagrammatic, and tabular material inte, with: 
the text. R is by multilith process from IBM 
“cold” type.—Order, on approval! from 


CONSULTANTS BUREAU, INC. 
227 W. 17th St., NEW YORK 11, N.Y. 


_ Always Specify PIONEER 
Bee 
| 
| 
> 
& | 
| 
| 
| 
100mm | $.28| $2.88 | $13.68 
(,24 ea.) | (.19 ea.) 
100mm .36 3.84 19.44 
j (.32 ea.) (.27 ea.) | 
150mm | .32| 3.36 16.56 
(.28 ea.) | (.23 ea.) 
150mm | .40| 4.32 22.32 | 
(.36 ea.) | (.31 ea.) | 
200mm -36 3.84 19.44 | 
(.32 ea.) | (.27 ea.) 
200mm 44 4.80 25.20 
a (.40ea.) | (.35 ea.) 
_|(.14 ce) | | 
| 
| 
a PIONEER PLASTICS | 
oe Box 8066, Arlington Branch, Jacksonville 11, Fla. | 


from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) by Hubert N. 


21s. METALS OF 
GROUPS 


F. TRANSITION ELEMENTS (GENERAL) Continued 


21-21s (c) Valence and color. Exhibit the following. (1) 
Chromium: exhibits sometimes unstable include CrSQ,, 
blue; Cr2(SO,);_ purple; KeCreO,, yellow; K:Cr.0,;, 
orange; Ke2Cr;Oj, red(?). (2) Manganese: MnSOQ,, 
pink; K2Mn0O,, in air-free KOH-aq. solvent, green; 
KMn0O,, purple. (3) Vanadium, see Dem. 21-13. 

(d) Temperature and color. Exhibit chromic sulfate: at 
room temperature, violet; at 80°C., green. 

(e) Solvent and color. Exhibit I, in H.O, KI-aq., ether, 
alcohol, CS:, chloroform. 

(f) Particle size and color. Exhibit solids screened 
within narrow limits for chrom alum, CuSO,, MnS0O,, 
K:CrO,, KsCr.0;, KMnO,, and a mineral-oil covered 
vanadous ammonium sulfate. 

(g) Isomorphism and color. Exhibit crystals separated 
from solutions containing mixtures prepared by cooling 
from 80°C. to room temperature: Zn, Ni, and Cu 
ammonium sulfate mixtures. 

(h) Group VIII compounds: uranium compounds. 
Exhibit the scarcer compounds under a reading-glass. 
(All above materia! from Parsons, I. H.. 25, 207 (1948).) 


22s. ORGANIC CHEMISTRY 


A. WHY SO MANY ORGANIC COMPOUNDS? 


O Isomers 


22-1s Comparison of EtOH and Me,O. (a) Heat 130 g. MeOH 
+ 200 g. conc. H.SO, gradually to 140°C.: ether forms in 
range 110-140°C. Pass gas through limewater and catch 
in conc. H2SO, cooled in water bath: 1 volume acid dis- 
solves 600 ml. ether. Add solution dropwise to test-tube 
1/;rd full of water ctg. lump of pumice: ether evolves. 
Light it at nozzle in a stopper in the tube. Contrast with 
behaviour of EtOH. 

(b) Heat to boiling 2.5g. Na + 100 ml. dry xylene in 
round bottomed flask with reflux condenser; remove 
burner, stopper tightly, wrap in towel and shake until 
cool: the Na becomes fine dust. Connect flask to up- 
right condenser, thence to CaCl.-tube, to Woulff bottle 
of water, to beaker. Pour a measured volume of absolute 
EtOH upon the Na; agitate flask: He actively evolves, 
passes into Woulff bottle, forcing water into beaker. 
Boil 5 min.; cool flask; measure volume of water; 
calculate amount of H: displaced by Na: only 1 Na is 
displaced. 

(c) Pass Me.O and EtOH respectively over Na: only 
the EtOH reacts, liberating Goxtprars, Y. L., and 
Smorconsky, L. M., 13, 22 (1936).) 

Spot test for isomers. Soak spot or filter papers in 
ortho, meta, and para anthranilic acid; dry; treat with 
Cut+*, Ag+, Ce*4, or Fe**: ortho gives green, purple, 
brown, and yellow, respectively. (Mosgs, A. J., 27, 337 
(1950).) 

Distinguishing isomers. (a) Distill a mixture of normal 
and tertiary butyl alechol: the two isomers come off at 
different temperatures. (Scatrercoop, A., 18, 46 
(1941).) 

(b) Expose in three test tubes in a boiling waterbath for 
5 minutes to a 100-watt lamp 1 ft. away, (a) 10 ml. di- 
methy! maleate, (b) 10 ml. dimethyl maleate + 2 drops 
5% Bre in CCk, (c) 10 ml. dimethyl] maleate + 2 drops 
5% Br in CCl, with tube wrapped in dark paper. Crys- 
tals of the isomer, dimethyl fumarate, form only in (b), 
and can be recrystallized from alcohol. (Grummrrt, O., 
18, 477 (1941).) 


Substitution and Addition 


22-4s 


Slowly drip 10% Br. in CCl, into 150 ml. flasks with exit 
tube leading to AgNO;-aq.; in the flasks have (a) 10 ml. 
allyl aleohol + 40 ml. CCl, and (b) 10 g. fresh phenol + 
40 ml. CCl,: both bleach, but only (b) evolves HBr which 
precipitates AgBr. (Rarrorp, L. C., 7, 1597 (1930).) 


Free Radicals 


22-5s 


Mix 4 mgs. phenanthrene quinone + 25 ml. 95% ethanol 
+ 20 ml. IN NaOH-aq. + 50 ml. H.O + 1 g. glucose: 
turns very light vellow to dark brown to yellow. Shake: 
processes reverse. Cycle can be repeated. (MICHAELIS, 
L., 24, 149 (1947); an improvement over 23, 317 (1946).) 


(a) Hexaphenylmethane. Shake colorless tripheny] 
methy! chloride in dry benzene with Zn dust; decant 
yellow solution, shake it with air: decolorizes, but on 
standing turns yellow again. Repeat. 

(b) Sodium benzophenone ketyl. Place Na + toluene in 
a flask with ground-glass stopper carrying a separatory 
funnel; boil to expel air; close stopcock; powder the Na 
by shaking; cool to room temperature. Add benzo- 
phenone in absolute ether through stopcock excluding all 
air: deep blue solution of ketyl forms. Admit air: 
color is immediately destroyed. 

(c) Carbonium ion. (1) Dissolve a pinch of triphenyl 
carbinol in conc. H2SO,: yellow tripheny] methonium ion 
forms. (2) Dissolve dipheny] alpha-naphthyl-carbinol in 
H.SO,: dark green color due to increased resonance. 
(3) Dissolve carbinol in AlCl; or ZnCl; in nitrobenzene, or 
of BF; in ether: colors form since these reagents are elec- 
tron acceptors. 

(d) Carbanion. Add a pinch of tripheny] methane to a 
solution of potassium amide in liquid ammonia: red tri- 
phenyl! methide ion forms. (All above from 
C. R., 26, 429 (1949).) 


B. HYDROCARBONS 
Saturated Hydrocarbons 


22-7s 


22-8s 


22-93 


Distillation of petroleum. (a) See articles for special ap- 
paratus for distilling 100 ml. gasoline and recording the 
temperatures of successive 5 ml. fractions; also for meas- 
uring the vapor pressure of gasoline. (Tormey, H. J., 8, 
699 (1930), and 8, 539 (1931).) 

(b) CARE: distill behind safety-glass, tray of sand be- 
low, CO, extinguisher on hand. (1) Side-neck distilling 
flask, provided with 1-hole stopper and 360°C. thermom- 
eter, leads into a U-tube immersed in water; a little sand 
in the flask to prevent bumping. Add petroleum; heat 
gently 40 min.; take 50 cc. portions of distillates from 
150° to 350°C.: each succeeding fraction will be darker, 
increasing to nearly black, with sp. gr. from 0.8 to 0.98. 
(2) Mix water and methanol to form samples having densi- 
ties of 0.8, 0.85, 0.9 and 0.95; add drops of petroleum sam- 
ples to these: the shape of the drop as it rises or falls indi- 
cates sp. gr. (3) Measure viscosity by flowing distillates 
through a capillary. (4) Place a drop of each fraction 
on white rice paper: the grease spots will disappear in 
from 6 to 72 hours depending on volatility. (ZerrLer, 
H., 6, 2274 (1929), from Z. phys. chem. Unterricht, 42, 160 
(1929).) 

Cracking petroleum. Five cm. paraffin oil in Pyrex tube 
nearly horizontal, cover with steel wool; delivery tube. 
Heat, ignite distillate. Pass into Br-aq.: decolorizes. 
See original article for other experiments not described 
in abstract. (DorermerR, L., 16, 298 (1939), from Z. 
phys. chem. Unterricht, 52, 17 (1939).) 

Modei Bunsen Burner. An L-tube constricted at one end 
to a 1 mm. tip leads into the lower end of a vertical 2 X 
40 cm. tubing: this is a giant Bunsen burner with a giant 
flame whose structure is easily observable. Pass the L- 
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tube through a 1-hole stopper in the large tube: luminous 
flame. (Baker, R. A., 2, 480 (1925).) 


22-10s Air burning in gas. Lamp chimney closed at both ends 


22-11s 


22-12s 


22-138 


with asbestos board, one hole in upper board, two holes 
in lower board. Insert tube in upper hole. Admit gas 
through lower hole and light it at tube and at lower hole: 
gas burns in air. Now insert a tube in lower hole: the 
flame travels up to the top of this tube, burning inside the 
chimney, 7.e. air is burning in gas. (Baker, R. A., 2, 
480 (1925).) 

Gasoline knock. Callastudent to front of class; slap him 
quickly on the shoulder; push him slowly backwards: 
illustrates difference between engine knock and normal 
explosion. (Weaver, E. C., 29, 291 (1952).) 

Ignition temperature, inhibition. Cover an iron cylin- 
der 16 cms. long X 9 cm. dia. X 3 mm. thick walls with 
asbestos and resistance wire; weld a top disc with 2 cm. 
hole, and a bottom disc carrying a short German silver 
tube 10 mm. dia.; pack entire apparatus in a metal box 
filled with kieselguhr or magnesia; insert thermocouple 
leading to meter visible to class. From a buret shielded 
by asbestos and copper sheet drop in, from 2 cms. above 
hole, various organic liquids as the temperature of the 
tube is raised: explosions occur. Show that ignition 
temperature is lowered (1) for gasoline, by aldehydes and 
(2) for gasoline, hexane or benzene, by NO: or ethy] ni- 
trite. (Ciusrus, K., and Gutscumipt, H., 13, 546 
(1936), from Angew. Chem., 49, 1446 (1936).) 

Oxidation of hydrocarbons. Add pure hydrocarbons to 
0.03% KMn0O, made alkaline with 0.1N NaOH; shake 
30 sec.; allow to stand 30 min.: bleaching for those which 
oxidize. (Cueronis, N. D., 14, 480 (1937).) 


Unsaturated Hydrocarbons 


22-14s 


Acetylene. Place a lump of CaC, + a stoppered vial of 
water inside of a rubber balloon; tie neck; remove stop- 
per: the balloon appears to inflate itself. (Lamar, W. L., 
6, 2011 (1929).) 


C. SUBSTITUTED HYDROCARBONS (ALCOHOLS, 
ESTERS, etc.) 


22-158 


22-16s 


Alcohols. 

(a) Differentiating primary, secondary, tertiary aliphatic 
alcohols up through amyl. To one drop of each in three 
test tubes add sat., filtered KMnO,-aq. dropwise, with 
shaking. If decolorization occurs, continue additions 
until pink coloration persists, as shown by spot testing on 
filter paper. Then add 1 drop conc. H.SO,, and resume 
dropwise addition of KMnQ,. With tertiary alcohol no 
decolorization occurs; with secondary alcohol the last 
step fades; with primary alcohol the color persists in the 
last stage. (Ruirrmr, F. O., 30, 395 (1953).) 

(b) Rate of oxidation of alcohols. Add 10 ml. 0.03% 
KMn0--aq. to 10 drops various alcohols at room temper- 
ature and at 60°C.; compare rate of fading. (CHERONIS, 
N. D., 14, 480 (1937).) 

(c) Oxidation of methanol: Pt catalyst. Cardboard dise 
with six 2 cm. holes rests on a 250 ml. beaker 1/, full of 
methanol; insert stoppers in holes to regulate air flow; 
through two holes pass No. 26 Pt wire ending in a coil 
2 cms. long and 4 mm. in diameter; adjust height of coil 
above methanol to give maximum effect; at a conc. of 
2:5 methanol: air the coil glows and formaldehyde forms. 
(Arenson, 8. B., for Tarun, W. E., 17, 513 (1940).) 

(d) Oxidation of methanol: Cu catalyst. Pass O2 over 

methanol on a water bath at 60°, then over heated Cu 
gauze: formaldehyde forms. Confirm by odor, and by 
passing into hot ammoniacal silver nitrate solution: a 
silver mirror forms. CARE: PROTECT APPARATUS 
WITH GAUZE AGAINST EXPLOSION. (Joxunson, 
L. D., 16, 238 (1939).) 
Amines. (a) Nitrous acid and primary amines. Drop 
3.5 g. NaNO: in 10 ml. HO into 4 g. EtNH:HCl + 4 
ml. conc. HCl + 80 ml. H,0, leading evolved gas into 
10% NaOH-aq.: Ne evolves, extinguishes a burning 
splint. The remaining solution contains EtOH, identi- 
fiable by iodoform test (Dem. 20-18s.) (Rairorp, 
L. C., 7, 1597 (1930).) 

(b) Differentiating primary, secondary, and tertiary 
amines. Dissolve the amines in 3 ml. 95% EtOH + 3 


22-178 


drops sulfony] chloride; boil; cool under tap; add excess 
HCl: the substituted sulfonamide precipitates as crys- 
tals or oil. Wash, warm gently with 4 pellets of NaOH. 
Tertiary amines do not precipitate upon acidification; 
secondary amines dissolve in the NaOH step; primary 
amines do not. (Rrirrsr, F. O., 29, 506 (1952).) 
Halides: relative reactivities. (a) To 12 ml. conc. HCl 
add 5 g. butyl alcohols; shake at intervals for 5 min.: 
if halide forms it will appear as a separate layer. To 5 ml. 
distilled water add 10 drops Universal Indicator + 10 
drops normal, iso-, secondary, and tertiary butyl] chlo- 
ride; shake 10 min.; compare color changes. Then place 
in water bath at 60°C. for 30 min. and again compare 
color changes. (CHeERonIs, N. D., 14, 480 (1937).) 

(b) (1) Add 5 ml. n-butyl bromide to 5 ml. NalI-acetone 
(15 g. Nal in 100 ml. pure acetone): in 2 min. crystalline 
NaBr forms. Repeat using tertiary butyl bromide: 
crystallization takes 60 min. (2) Ditto, using 2% AgNO; 
in EtOH: the normal gives milk suspension in 15 seconds; 
the tertiary forms AgBr immediately. (3) Add Univer- 
sal Indicator to 30 ml. H,O + 100 ml. acetone + enough 
0.1N NaOH dropwise to pH 9. To 50 ml. portions add 
0.5 ml. normal and tertiary butyl bromides: the normal 
remains unchanged for an hour, the tertiary changes 
rapidly to pH 5: since it is not instantaneous, the 
possibility of HBr in the tertiary bromide is rejected. 
(Bowen, D. M., 26, 330 (1949).) 


D. RING COMPOUNDS 
22-18s Distillation of coal. 


(a) Place coal (or wood) in a */,” X 
6’ iron pipe capped at one end, and with a reducing end 
and glass tubing at the other, passing into a test tube 
immersed in cold water; heat: coal tar collects in the 
tube, and the gases can be ignited. (Cornetet, W. H., 
6, 1761 (1929).) 

(b) Heat 150 ml. coal tar in a 1 liter round-bottom flask 
inside of a tin can for even heating; lead off through 2- 
bulb tube and air-cooled condenser. Article describes 
fractions obtained: ammoniacal liquor, creosote oil, an- 
thracene oil, and a residue of pitch. (BrNnNertT, C. W., 
15, 515 (1938).) 


PLANT FOODS AND PLANT PRODUCTS 
22-19s Composition of plants. 


(a) Pyrolysis. Heat lettuce, 
apple, potatoes in porcelain dish: HO off, condenses on 
cover glass. Heat hotter: chars, and bound water 
evolves. Examine ash: is alkaline to litmus, as con- 
trasted with acid juices; presence of K (flame test), 
phosphate (ppt. with limewater), Fe+*+ (with KCNS), 
etc. shown. 

(b) Separation of ingredients. (1) Starch: Grate potato 
in water, decant milky liquid, prepare starch; show starch 
is dissolved by acid + diastase; isolate and under micro- 
scope identify starch in wheat, corn, rice, etc.; convert 
starch into dextrine by heating. (2) Cellulose. Prepare 
from straw, cornstalks. (3) Sucrose. Contrast reducing 
action of sucrose and glucose on alkaline Cu tartrate. (4) 
Vegetable oil. Extract peanut oil from meal with CCl,; 
distill off solvent, examine oil; saponify. (5) Vegetable 
proteins. Knead wheat flour dough, removing starch: 
gummy gluten remains. (6) Organic constituents. Iden- 
tify vegetable acids; citric in lemon, gallic (tannin) in 
tea; essential oils (eugenol by distilling cloves). 

(c) Plant growth chemistry. (1) Reciprocal relationship 
between plants and animals. Blow breath into limewater; 
saturated glass of water with breath, then fill it with fresh 
green leaves of any plant, invert a glass funnel over leaves 
avoiding all air bubbles, stopper stem; place in strong 
sunlight: O: is generated, tested with splint. (2) Starch. 
Clamp black band around a growing green leaf, leave in 
sunlight a few hours, pluck leaf; dissolve the green chloro- 
phyll in alcohol, apply tincture of iodine: the covered 
portion lacks iodine-blue. (3) Root functions. In the 
dark germinate corn, oats and other grain in blotting 
paper moistened with a nutritive solution containing K, 
P, CaO, H2SO., Mg, Cl, HNO. Withhold various in- 
gredients, note effects. (4) Germination. Prepare malt 
from germinated grain, and show that the malt extract 
dissolves starch by the enzyme action of diastase. 


(Topic 22s will be continued in April issue) 
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GENERAL CHEMISTRY 


THIRD EDITION 
Pierce W. Selwood, Northwestern University 


Following the prevailing tendency towards stronger curriculums, the 
third edition of this well-known text combines clarity with a firm 
demand on the attention of both the average and the exceptional student. 
This flexibility is accomplished through a particularly careful develop- 
ment of fresh review exercises of graduated difficulty at the end of each 
chapter. Ready in March 


MECHANISM AND STRUCTURE 
IN ORGANIC CHEMISTRY 


Edwin S. Gould, Brooklyn Polytechnic Institute 


This extensively documented text brings the rapidly expanding field of 
physical organic chemistry up through the last decade, with a special 
emphasis on recent developments. In a readable style, unencumbered 
by “‘journalese,’’ the discussions center on the mechanisms of organic 
reactions, the methods used to determine them, and relations between 
structure and reactivity. Ready in May 


Other 


Important 


Titles 


HOGNESS-JOHNSON 


INTRODUCTION TO 
QUALITATIVE ANALYSIS 


HOGNESS-JOHNSON 


QUALITATIVE ANALYSIS. 


AND CHEMICAL EQUILIBRIUM 
FOURTH EDITION 


SCARLETT 
COLLEGE CHEMISTRY 


SCARLETT-GOMEZ-IBANEZ 


GENERAL COLLEGE CHEMISTRY 
FIFTH EDITION 


HENRY HOLT AND COMPANY 


383 Madison Auenue, New York 17, New York 
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Automatic 
DISTILLATION 
APPARATUS 


A PRECISION instru- 
ment that automatically 
distills any product in 
the 80° to 720°F. boil- 
ing range . . . and re- 
cords the results! Com- 
plies with ASTM D-86 
procedure. 


YOU press the button... 
THE AUTOMATIC DISTILLATION APPARATUS 


Starts the test run... . records the results . . . readies the 
apparatus for the next test run . . . shuts off! 


The Automatic Distillation Apparatus surpasses any manual 
operation and during the approximate 40 minute testing time, 
requires only 5 minutes of the technician's attention—leaving 
him free time to perform other important tasks 


Catalog No. 70750 $6,500.00 


PRECISION 
COLORIMETER 


Meets new ASTM D1500* 
color specifications for 
petroleum products ¢ 
heating, fuel, lubricating 
oils © petroleum waxes, efc. 


A simple instrument for accurate visual values of color 
measurement by 16 new ASTM color standards. Easy to 
operate, clean and maintain . . . small and compact. . . light 
tight... has rigid, dependable optics alignment. 

Complete with 16 ASTM color standards. 


Catalogue No. 70618 


less 10% in lots of 12 or more. 


$425.00 


*Developed by National Bureau of 
Standards and ASTM Research Divi- 
sion on Color to provide specific 
standards expressed in fundamental 
terms, and to substantially improve 
chromaticity. 


New York Laboratory Supply Co., Inc. 


8 VARICK STREET NEW YORK 13.N Y 
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FREE ! 
SCIENCE 
TEACHING 
AIDS 


From 

CENCO, for 

secondary teachers... pamphlets listing apparatus and 
supplies needed for demonstrations and experiments in 
science courses. 


@ Pamphlet GS6 General Science 
@ Pamphlet B&8R2 Biology 
@ Pamphlet HSC-7 Chemistry 
@ Pamphiet P-12 (54 pgs.) Physics 
@ Pamphlet DMW Physics Workbook Experiments 
@ Pamphlet DMB Demonstration of Physical Laws 


Write today listing pamphlets desired. 
CENCO the most lete line of scientific in- 


s and y supplies in the world. 
CENTRAL SCIENTIFIC CO. 
‘Trenches ‘and Road 13, Mlinois 


© Birmingham Santa Clara kes Angeles Totus 
-- Montreal Vancouver Ottawa 
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A 
Aci Acid; Atropic 


benz loride; Carnosine, eryst, 
Cholester 
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Ask us for others! 


DELTA CHEMICAL WORKS, 


4 23 West 60th St. New York 23,N.Y 
Telephone Plaza 77-6317 
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2 MORE REASONS... 
why modern labs 
are aie. to 
LABASCO CLAMPS 


. Engineered 


piat 
ote “bridge-beam” 


poz. LOT: EA 99 


MACALASTER SICKNELL 
WRITE FOR BULLETIN TODAY! 160.181 Henry i 
New Maven Conn. 


CARDINAL 


2632 
Durham, N.C. 


&. PREISER COMPANY, 
inc. 


Box 6118 
_ Chariesten, W. Va. 


‘THE CHEMICAL RUBBER 
LABASCO 2310 superior Ave 7300, W. Montrose Ave. 


INDUSTRIAL SCIENTIFIC STANDARD SCIENTIFIC 
SUPPLY CORP. 


2920 Shotts Street 808 Broadway 
Werth, Texas Mew Yoru 3, 


SEE LABASCO'S FULL PAGE AD ON PAGE Ai141 


The briefer text by the authors of the “Principles” text 
called “a magnificent example of how good a textbook 


can be”— 


ESSENTIALS 
CHEMISTRY 


R. P. anniek & L. H. CRAGG 
Authors of Introduction to the Principles of Chemistry 


Freshness of approach e liveliness of style e em- 
phasis on scientific reasoning ¢ 1270 excellent 
exercises and problems, many quantitative e up-to- 
date discussion of nuclear reactions, fission, in- 
dustrial chemistry e¢ 217 striking illustrations and 
diagrams—are a few of the features of this unusual 
basic text. 579 pages, $6.50 


Order from 


RINEHART 


& Company, inc 


232 Mecison New York 16 


‘\Oelke Grinnell 


POTENTIOMETER 


only 
Lowest Price 50\ 
Top Quality 


Rugged self contained standard cell will take the rough 
handling of inexperienced students. 


Toggle switch lets you check slide wire calibration in 
seconds without resetting slide wire—a convenience 
found only on highest priced models. 


Double range 0-} and 1-2 volts gives far greater accuracy 
since each volt is measured on the entire slide wire. 


Direct reading on single dial to millivolts with estimation 
of fourth decimal place. 


Classroom Chemistry and Physics: 

pH measurement, potentiometric titrations, 
manual polarography, measuring standard 
Electrode potentials, calibrating voltmeters 
and ammeters, reading thermocouples, etc. 


No. E-34500 Oclke Grinnell Potentiometer....... 


No. E-34600 Galvanometer, 0.4 microamps per mm, 
for use with Potentiometer.......... 


Order Direct—Write for Free Folder 


LABORATORY SUPPLIES AND CHEMICALS 


4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 
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than . NOTHING IS STRONGER SAFER 
e MORE ECONOMICAL FOR SCHOOL LABS THAN 


LG SCIENCE FURNITURE 


Why is it that most new installations for school labora- 
tories specify steel—and nothing but steel? You know 
the answer from experience...that wooden laboratory 
furniture deteriorates, rots and needs constant, costly 
maintenance. Educators and architects protect school 
investments with safer, more durable, quieter, 
maintenance-free and more economical STEELAB Sci- 
ence Furniture. Yes—STEELAB gives you MORE...and STEELAB edized 


actually costs you LESS! — 
Write today for Complete Strength that only Steel can give 
LABORATORY 


FURNITURE 
CABINETS * STORAGE CASES 


Since 1920—Over 40,000 Inttallations + LONG ISLAND, N.Y. © PHONE: Ploneer 


Tue Goon Reason Why - 
CoOORS is the best buy 


PROVEN RELIABILITY 

The reliable performance of Coors Laboratory Porcelain for 
over forty years has demonstrated to scientists the world 
over its consistent quality. 

Reliable performance results from the careful attention to 
all phases of manufacture. Selection and testing of the finest 
raw materials, scientific control of the steps in processing, 
superb craftsmanship, a modern and efficient plant and high 
inspection standards all combine to produce a se te of 
superior properties. 


For maximum resistance to thermal shock, re- 
fractoriness and inertness to corrosive reagents, 
for accuracy of dimension and carefulness of 
workmanship— American made Coors scientific 
and industrial ceramics are the finest available 
in the world today. 


Coors PORCELAIN COMPANY 


GOLDEN, COLORADO 
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RSCo, the Largest Manufacturer in the Chromatography Field — 


MATERIALS 


a In Convenient Quantities 


one source for ALL 


CHROMATOGRAPHIC 


a Ready to Use 


a Performance Tested and Standardized 


FOR THE GAS CHROMATOGRAPHER 


DIETHYLENE-GLYCOL-SUCCINATE for FATTY ACID ESTER analysis — Controlled cross linking for high 
temperature applications. Available in liquid form or coated on Celite 545, 60-80, and 80-100 mesh. 


COLUMN PACKING MATERIALS — 


Diatomaceous silicas washed to high purity, screened to narrow mesh ranges 

Liquids specially processed for chromatography: e Polyethylene glycols, phthalate esters, silicones @ Tripheny! 
methane, hexadecane for hydrocarbon studies @ Adipate esters, apiezons for high boiling alcohols & esters 

Prepared column packing materials — impregnated on suitable inert carrier... Over 500 combinations in 5 mesh ranges 


FOR THE COLUMN CHROMATOGRAPHER 


ACTIVE SOLID MATERIALS — 


@ Silicic acid graded by method of Hirsch @ Magnesiated silicas by method of Walling, strong surface activity 
e@ Aluminum oxides @ Silica gels —narrow mesh ranges, 30-40, 40-50, 50-60, 80-100, 100-200 @ Molecular sieves — 
narrow mesh ranges from 1/8” pellets to finer than 100 mesh..... Pore sizes to 13 Angstroms 


FOR THE PAPER CHROMATOGRAPHER 


Filter Papers — Major brands in sheets and strips to suit your needs in wide range of flow rates. 
Impregnated Papers 
Dyes, Reagents, Sprays, Solvents 


WRITE TO DEPT. J 
FOR LITERATURE 


RSCo RESEARCH SPECIALTIES CO. 


RICHMOND, CALIFORNIA 


“SAVE YOUR TIME FOR RESEARCH” 


200 SOUTH GARRARD BLVD. 


Fherbach evectro-ANALYSIS APPARATUS 


Working Manual with methods and extensive 
bibliography prepared as a result of research at 
Battelle Memorial Institute is provided with 
each unit. Copies are free upon request. 


Sturdy, versatile, attractive—this Eberbach Electro- 
Analysis Apparatus has the rugged construction 
needed for continuous duty and the versatility re- 
quired for research. Ammeter, voltmeter, polarity 
reversing switch and power control knob are provided 
for each position. Front is stainless steel; sides are 
finished hammertone gray. Operates from 115 
or 230 volt, 60 cycle AC. Unit measures 2944” by 
1414” by 1614” deep. Ask for Bulletin 130-S on 
Eberbach Electro-Analysis Apparatus. Price $490.00. 


Fberbach 


CORPORATION 
P.O. Box 63 Ann Arbor, Michigan 
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PRINCIPLES 
OF 
PHYSICAL 
CHEMISTRY 


WALLACE S. 
BREY, Jr. 


Attesting to its soundness of approach and clear, thorough 
treatment, this text has been widely adopted in a great 
variety of collegiate institutions within the first year of 
its publication. It acquaints the student of the biological 
sciences with the field of physical chemistry and indicates 
how the understanding of physicochemical principles shed 
light on the behavior of matter. It gives a complete 
treatment of all topics to the student who has no back- 
ground in mathematics beyond algebra and logarithms. 
Ideas of the calculus are introduced where necessary to 
the development of the subject and also are fully explained 
as they are used. This text also illustrates some of the 
principles of physical chemistry by showing their applica- 
tion to the solution of bio-chemical problems. Moreover, 
it contains extensive bibliographies which provide a guide 
to the literature at various levels of specialization for 
helpful supplemental information. 

433 pages illustrated $7.00 


APPLETON-CENTURY-CROFTS, INC. 
35 West 32nd Street, New York |, N. Y. 


CENCO® 
COULOMETRIC 
TITRATOR 


FOR RAPID { AUTOMATIC 
TITRATIONS 


Measures both 
mercaptans 
and olefins 
accurately .. 
automatically 
Simple to 
operate. 
Titrates wide 
range of 
concentrations. 
Registers reaction 


time directly in » 
tenths of a second. a 


Write for 
Bulletin 1264A. 


Licensed under patent rights Standard Oil Co. (Ind.) 


CENTRAL SCIENTIFIC CO. 
171€-£ trving Park Road * Chicago 13, iinois 


N. 
Boson» Clara Los los Angles Tula 
Houston Montreal Ottawa 
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“A strange and 


EDWARD WILLIAMS MORLEY 
His Influence on 
Science in America 


by Howard R. Williams 


“This book tells the strange and inspiring story 
of a man who started out as a theologian and 
ended as a top-flight chemist.”’ 


“As is often the case, his life’s work started from 
what seemed at the time an unimportant incident. 
In 1875 the Ohio Geological Survey asked Morley 
to analyze some natural gas, and he had to build 
an apparatus for this purpose. It was to prove 
the cornerstone of his fame.” 


“‘Morley’s greatest chemical research achievement, 
on which his fame largely rests, was to determine 
the densities of hydrogen and oxygen. After the 
most brilliant and painstaking efforts, his work 
was confirmed by numerous scientists, thus assur- 
ing the correctness of the fundamental ratio of 
the weights of oxygen and hydrogen atoms.”’ 


‘Although Morley is best remembered for his re- 
search work, he was in reality a “‘Jack-of-all- 
trades’ and master of all those in which he en- 
gaged. It is mainly for this reason that Williams’ 
book, in which he touches on many other features 
of Morley’s life, makes fascinating reading. The 
author’s treatment, his loving understanding of his 
hero, and his lucid language greatly contribute to 
the reader’s enjoyment.” 


OTTO EISENSCHINL 
C&EN, March 3, 195% 


293 pages $6-50 (postpe::) 


.CHEMICAL EDUCATION PUBLISHING CO. 


EASTON, PENNSYLVANIA 
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Photometers 


klett-Summenrson 


No. 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


SCIENTIFIC PRODUC 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. Y. 


for General 
Chemistry Courses 


B 


A New Book... 
Chemistry in the Laboratory 
-. Jay E. Taylor and John R. Demuth, University of Nebraska 


Two particularly unique and outstanding features of this manual are the sections 
devoted to experiments of an investigative nature and to a multiple approach to 
qualitative analysis. 


Copyright 1959 $3.75 


Basic General Chemistry in Outline Form 
. . -E. L. Haenisch, Wabash College, and G. N. Quam, Villanova College 


The outline form of this book is a valuable aid in helping students organize 
study and facilitate review for examinations. 
Copyright 1953 $4.00 


General Chemistry (for Colleges) 
Laboratory Experiments. . .Qualitative 
Analysis. . .Solution to Problems 
. . .D. Ralph Lee, A & M College of Texas. 

Illustrations by Samuel M. Cleland, A & M College of Texas 


The experiments emphasize the quantitative aspects of chemistry, preparing the 
way for quantitative analysis in the sophomore or junior years. 
Copyrigt : 1958 $4.00 

address orders and inquiries to 


426 S. 6th Street Minneapolis 15, Minn. 


New UNIVERSAL 
PHOTOMETER 


| For 
Low Level 
Light 


Measurements 


THE MOOEL PH 200 


WITH 
% Luminous Sensitivity: 
% Amplifier Stability: 


>10°** Lumens 


Better than 0.1% full scale 
after warmup 

Signal circuitry involves 
only one vacuum tube 


Density —0 to 6 
Transmittance — 10-* to 1.0 


% Reliability: 


% Range: 


The Model PH 200 Photomultiplier Photometer uses the latest 
circuit techniques to provide the most reliable and flexible photo- 
meter commercially available. The instrument is designed to oper- 
ate with all types of photomultiplier or phototubes and includes an 
adjustable high voltage supply. An output jack is provided on the 
rear chassis for driving an oscilloscope or recorder. 


Price $495.00 including detector and photomultiplier tube type 931A. 
10 Write for plete technical infor Address Dept. /3. 


2621 TENTH STREET + Phone THernwall 1-4613 + BERKELEY 10, CALIF. 
See our exhibit at the Atom Fair, Cleveland, April 5-10, Booth 811 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


HUSBANDS! Be sure your wife reads this book! 
“A monumental novel,’’ Daniel A. Poling, CHRIS- 
TIAN HERALD 


“Interesting characters . . . arresting scenes,”’ 
BOSTON GLOBE 

“Sweep of Quo Vadis . . . well researched . . . well 
. . . thesis credible,’’ WILMINGTON 


ONE PEARL OF GREAT PRICE 


An absorbing tale of what happened to the rich 
young ruler after he turned away from Jesus, ending 
in a moving climax during the 
salem by the Roman legions. $4.84. 

Luder, co-author of ELECTRONIC 
OF ACIDS AND BASES and GENERAL CHEMIS- 
TRY, member Editorial Board, Journal of Chemical 
Education. 


FARNSWORTH BOOKS 
112 Wetherbee Road, Boston 54, Mass. 


BRYDEN ROD CLAMPS 


more 


id set-up, 
joints, 
will not rust or slip, 
have-no snagging 


are as: 
Rod Clam 


Extension Rod Clamps 
Round Rod to Square Clamps 

Write for FREE literature today 
CHANDLER & STEDMAN 


398 Newton St. Waltham 54, Massachusetts 


NOW OVER 5100. 
CHEMICALS 


@ 1,3,-Dibromohydrin 

2,6-Dibromopyridine 

@ Dibromosuccinic Acid 

@ Di-tert-butyl Ketone 

1,5-Dichloroanthraquinone 

4,4’-Dichlorobiphenyl 

Di-(2-chloroethyl)-methyl- 
amine Hydrochloride 

@ 5,7-Dichloro-8-hydroxy- 
quinaldine 

5,7-Dichloro-8-hydroxy- 
qinoline 

2,6-Dichloropyridine 

6,7-Dichlororiboflavin 
(Anti-riboflavin) 

® Didymium Chloride 

® Didymium Nitrate 

@ Didymium Sulfate 

Diethylamine Salicylate 

® Diethylaminoacetamide 

y-Diethylaminopropanol 

ASK FOR OUR NEW 
COMPLETE CATALOGUE 


7 West 60th St. New York re 
Plaza 7-817] 
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History of 
Chemistry Collection 


An extensive collection of books 
important in the history of chem- 
istry may be obtained by a uni- 
versity or college under certain 
conditions (non-monetary.) A list 
and further details may be ob- 
tained by inquiry addressed to 


Box 100, c/o Journal of Chemical 
Education, 500 Fifth Ave., N. Y. 36. 


UNKNOWNS 


Inorganic Salts 


Individual samples, 1-gram quantities, o: as 
specified, lebeled with your code marks, 
Each lot in a sealed glass viel. Made up to 
your specifications. Economical. 


Write for data 1U-134, 


R. P. CARGILLE LABORATORIES INC. 
117 Liberty Street New York 6, N. Y. 


IRON(IC) FLUORIDE 
MANGANESE(OUS) FLUORIDE j 
ZINC FLUORIDE 

l Some of the many special chemicals we 

manufacture 

. Write for our list of rare chemicals 

CITY CHEMICAL CorP. 
132 W. 22nd St. New York 11, N.Y. 


RADIOACTIVE ISOTOPES 
FOR EDUCATION 


without A.E.C. license 


RADIATION EQUIPMENT & KITS 


Write for Prices and 
Radiation Safety Suggestions 


ATOMIC RESEARCH PRODUCTS 
10717 Venice Boulevard Los Angeles 34, Calif. 


“Quality Products for Atomic Education” 


ARAPAHOE 


SCINTILLATION PHOSPHORS 


Fluorescence Max. 4200A 


ade) 

M.P. 70-72° C 

Fluorescence Max. 3800A 
ALPHANAPHTHYLPHENYLOXAZOLE 
(Scintillation Grade) 

M.P. 104-106° C 

Fluorescence Max. 4050A 
p-TERPHENYL Grade) 

M.P. 211-212° C 

Fluorescence Max. 3460A 
ination Gade) 

ade 
M.P. 203-205° C 

Fluorescence Max. 4320A 

PHENYLBIPHENYLYLOXADIAZOLE 
Grade) 

M.P. 167-169° C 

Max. 3700A 
CADMIUM PROPIONATE, Anhydrous 

M.P. 182-185° C 

Solubility: 12g per 100 ml. of 1:9 metha- 

nol-toluene 


Available from stock—write to Dept. ‘‘E" for 
thee on these products. 


ARAPAHOE CHEMICALS, INC. 


2800 PEARL STREET * BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


CHEMICALS 
RA F METALS 

MINERALS 
NUCLEAR RESEARCH MATERIALS 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N.Y. 


RARE and FINE ORGANICS 


Write for 
New Catalog No. 3 


Incorporated 
177-10 93rd Ave., Jamaica 33, N. Y. 


HELP 
CRIPPLED 
CHILDREN 


National Society for 
Crippled Children Aduli 
2023 W. Ogden Ave. 
Chicago 12, Ill. 
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74147B 


74217E 


74217D 


For use with 
Beckman DU Spectrophotometers 


Available for the first time, these low 
cost, ultraviolet transmitting, round 
cuvettes offer distinct advantages to 
all educational, industrial and other 
research laboratories. Multiple prob- 
lem of low cost, accurate U-V cuvettes 
now solved with these round, matched 
cuvettes. Proven in laboratory use over 
a year. No unusual etching noted 
when 4 normal acid or alkali concen- 
trations were allowed to stand for as 
long as two hours. 


They compare most favorably in ac- 
curacy, to say nothing of cost, with 
conventional square “‘quartz” cuvettes 
in the 235-340 mu range where 95% 
of all U-V measurements are made. 


aloe sSCIeENtiIFIC _ division of A. s. Aloe Compony 
5655 Kingsbury, St. Louis 12, Missouri 


Direct your order or request for additional information to: 


FULLY STOCKED DIVISIONS COAST-TO-COAST 


74147A — Cuvettes, round, set of 4, 
matched to 


tolerance 


of %% 


74147B — Cuvettes, round, set of 12, 
matched to tolerance of 


Accessories: 


Precision Molded Adapter — holds 
cuvettes in firm position. 


74217F — Cuvette Adapter, 
$5.00 


74217E — Cuvette Adapter with 
matched set of 4 cuvettes... . $25.00 


Cuvette Adapter Carriage — preci- 
sion made, yet versatile. 


74217D — Cuvette Adapter Carriage, 


LOW COST /Entirely New U-V Cuvettes 


ROUND / MATCHED / ULTRAVIOLET TRANSMITTING 
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New eo Laboratory Supply Co., 


ae Raf Adv., Inc. 
National Science Foundation..._.. 


Agency: Don Colvin & Co., Inc. 

Ohaus Scale Corp.................. 
Agency: Robert M. Baldwin Co. 

. Perkin-Elmer Corp............... 


Agency: G. M. Basford Co. 
Agency: Murphy & Lang, Inc. 
Supply Co...... A140, Al82 & 
Agency: Marsteller, Rickard, Gebhardt 
& Reed, Inc. 
Research Specialties Co............ 
Agency: Gerth, Brown, Clark & Elkus 
of San Francisco 
Sargent & Co., E. H.. 
Agency: Kreicker & Meloan, Inc. 
Saunders Co., W. B. 
Schleicher & Schuell Co., Inc., Carl.. 
Agency: Wildrick & Miller, Inc. 
Standard Scientific Supply Corp... .. 
Agency: Firestone Adv. Agency 
Still-Man Equipment Corp.......... 
Agency: Henry Benach 
Fused Quartz 
Agency: Asher, Godfrey & Franklin, 


Thomas Co., Arthur H.............. 

U. S. Stoneware Co............. 
Agency: Ralph Gross Adv., Inc. 

Van Nostrand Co., D............... 
Agency: R. W. Westervelt & Co. 

W. M. Welch Scientific Co., Div. of 
W. M. Welch Mfg. Co.......... 

Agency: H. A. Hooker Adv. 
Wiley & Sons, John, Inc............ 
Agency: Mazwell Sackheim & Co., Inc. 
Wilkens-Anderson Co.............. 
Agency: Mandabach, Marthens & 
Simms, Inc. 
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TEXTBOOK OF 
ORGANIC 
CHEMISTRY 


by Lloyd N. Ferguson, 
Howard University 


FIRST 
PRINCIPLES 
OF 
CHEMISTRY 


by M.D. Taylor, 
Howard University 


RUSSIAN 
FOR THE 
SCIENTIST 


by John Turkevich and 
Ludmilla B. Turkevich, 
both at 

Princeton University 


INTRODUCTORY 
CHEMISTRY 


by O. W. Nitz, 
Stout State College 


A190 / Journal of Chemical Education 


This clear and concise presentation of the basic principles of 
organic chemistry treats the subject from the standpoint of 
an organic chemist’s work in order to minimize memory work 


on the part of the student. One of its distinctive features 


is the appendix dealing with the solution of mathematical 
problems in elementary organic chemistry. This appendix, 
according to one reader, “brings together more useful in- 
formation of this sort than | have seen in any other one place.” 
640 pages $7.50 


In this rigorous presentation, especially suitable for first- 
year college courses for chemistry majors, the author skill- 
fully describes and analyzes the experimental basis of 
chemical theory. Elements are arranged into a special 
form of the periodic table, divided into six basic groups 
according to electron configuration. The analytical ap- 
proach is used whenever possible, with the more important 
physical properties summarized in tables. Over 950 pages 
and 450 problems, both quantitative and qualitative, give 
students thorough practice in applying new concepts. Ready 
in June 


A rapid but sound introduction to Russian, this new self- 
study manual for scientists is adaptable to each individual's 
particular needs—from a mere deciphering of titles or a 
reading of graphs to a thorough study of Russian scientific 
literature. The text aims to develop a knack for recognition 
as well as familiarity with the basic points of grammar. 


260 pages, about $4.75 


“This book is one of the best to be written for students who 
will take no more than one year of chemistry. The presen- 
tation is clear and interesting, sound and accurate, and the 
author has attempted to relate the subjects under discussion 
to everyday living.""—The American Journal of Nursing 
520 pages $5.75 


D. Van Nostrand Company.-Inc. 


120 ALEXANDER STREET = =~—_ PRINCETON, NEW JERSEY 
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Corrosive liquids are safer, 


easier to use in the new 


MC&B Crown and Cap bottle © | 


MC&B corrosive and atmosphere 
sensitive liquids for laboratory use 
are now packed in the exclusive 
new MC&B Crown and Cap bottle. 
This new bottle offers many 
advantages over the ampul. 
No bulky, fragile package, 

no filing and breaking to open, 
no pouring or storing problem. 


Easy to oj.en, no filing, Easy to pour, no spurting, Simple to re-seal. For Easy to store. Requires 
0 hazardous breaking. better control over ordinary usage, simply less shelf space than 

the liquid. replace screw cap. Crown ampul and greatly 

cap easily replaced, too. reduces breakage hazard. 


Matheson Coleman & Bell 
(#353 Division of The Matheson Company, Inc. 
Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


| 
: 
Smaller, more compact package. : 


first source for 


laboratory glassware 

Fisher maintains complete stocks of 
standard glassware in 7 strategically lo- 
cated plants (*). Wherever you are, there’s! 
a convenient Fisher stock nearby to assure 
prompt service. 


PLUS... 


Fisher has extensive custom glass- 
blowing facilities that have recently been 
enlarged by the acquisition of the famous 
shops of E. MACHLETT & SON. 

For quotations on your special glass- 
ware needs, send a sketch and specifica- 
tions to your nearest Fisher plant (*) or 
sales office. 


FISHER 
SCIENTIFIC 


IN THE U.S.A. Cleveland ‘*St. Louis CANADA 
Detroit *Washington Edmonton 
*Montreal 
Charleston, W.Va. *Philadelphia IN MEXICO 
*Chicago *Pittsburgh *Mexico City *Toronto 
America's Largest Manufacturer-Distributor of 
laboratory Appliances and Reagent Chemicals 
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BAKER & ADAMSON’ now brings you 


C.P. Acids in no-deposit, 
no-return jugs.. 
ae en For easier handling in the lab! 


Screw-tight cap made of 
acid-resistant plastic is easy 
to open and close, safeguards 
against spillage and leakage. 


No rehandling in the warehouse! 


EASY TO POUR! 
Specially designed pour-clean 
lip with “no-drip” fitment in- 
sures clean, accurate dispensing. 


EASIER TO HANDLE! 


Two-finger glass loop on the jug 
insures ease of handling... pro- 
tects against slips and drops. 


To help simplify your laboratory work, 
B&A® now offers C.P. acids in no-deposit, 
no-return 5-pint jugs. These new jugs are 
easier to handle in the laboratory. They 
require no rehandling in the warehouse. 
What’s more, these convenient throw- 
away jugs eliminate all returns, record 
keeping and extra freight costs. You just 
use them and throw away the empties. 
No money tied up in deposits. No check- 
ing for credit allowances. 

Remember, for “C.P.” Acids of highest 
quality and purity . .. as well as the latest 
and best in packaging . . . always specify 
Baker & Adamson. 


NON-RETURNABLE CASE! 


For added convenience and 
economy, the jugs are packed 
ina“throw-away’” fiberboard 
case. 


BAKER & ADAMSON® 
Reagents 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


Offices: Albany* Atlanta* ¢ Baltimore* Birmingham* Boston* Bridgeport* * Buffalo* ¢ Charlotte* Chicago* Cincinnati * Cleveland* Denver® 
Detroit* * Houston* Jacksonville * Kalamazoo * Los Angeles* * Milwaukee* « Minneapolis * New York* * Philadelphia* Pittsburgh* Portl«°! (Ore.) 
4 Providence* * St. Louis* * San Francisco* * Seattle « Kennewick*, Vancouver, Yakima (Wash.) *Complete stocks ca’ °d here. 
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-Schoniger 


LOW PRESSURE, ALL GLASS 
COMBUSTION APPARAT 


e Rapid, simple and inexpensive 


For the rapid determination of halogens, sulfur, 
phosphorus, traces of metals, etc., in organic 
substances by simple combustion in oxygen. 
No elaborate equipment is required, negligible 
pressure is produced and the combustion prod- 
ucts are free from metallic contaminants. 


The procedure simply converts organic materials 
into soluble combustion products, which are then 
analyzed for chlorine, bromine, iodine, fluorine and 
sulfur by usual inorganic gravimetric or volumetric 
methods. 

Consisting of a heavy wall, conical flask of boro- 
silicate glass, with deep, bell-shape flaring lip and 
elongated interchangeable ground glass stopper 
with attached U-shape platinum wire gauze sample 
carrier, and small, specially cut, unsized low ash 
paper sheets which serve as holders for the sample. 

In use, the sample is wrapped and folded in the 
paper with the narrow tail extending for ignition. 
Sample is then placed in the platinum carrier and 
the flask is charged with a small amount of absorb- 
ing liquid as required for the specific reaction and 


e For determination of halogens, sulfur, phosphorus, 
traces of metals, etc., in organic materials 


e End products free from metal contaminants 


...a simplified technique for catalytic combustion 
of organic materials in oxygen 


IGNITION 
POINT 


PLATIN 
SAMPLE CARRIER 


ABSORPTION 
LIQUID 


STOPPER WITH 


a § GROUND JOINT 


WRAPPED IN 


PAPER HOLDER 


H.T. CO. 


LAU 


LABORATORY APPARATUS 


More and more laboratories rely on Thomas 


with free-flowing oxygen. The paper tail is then 
ignited; the stopper with flaming sample is seated 
in the flask and flask then inverted at an angle. 
The catalytic combustion proceeds at high tem- 
peratures and the combustion products are ab- 
sorbed in the liquid, which forms a seal around the 
stopper. After cooling, the inside surfaces of the 
flask and stopper are thoroughly rinsed. Titrations 
can then be made directly in the flask. 

Due to the inherent fragility of glass in the 
presence of reduced pressure, general safety regula- 
tions should be followed, such as the use of shield, 
goggles, etc. 

Results compare favorably, i.e., within +0.3%, 
with conventional combustion or decomposition 
methods. The method has been used extensively 
for analysis of the above elements but, because of 
the low cost, time and space saving features, is 
finding wide use for other substances which undergo 
complete combustion. 

See Wolfgang Schiniger, Mikrochimica Acta, 
1955, Heft 1, pp. 123-129; and ibid. 1956, Heft 1-6, 
pp. 869-876. See also Kenneth D. Fleischer et al, 
Analytical Chemistry, Vol. 30, No. 1 (Jan., 1958), 
pp. 152-153, and Thor Lysyj and John E. Zarembo, 
Analytical Chemistry, Vol. 30, No. 3 (Mar., 1958), 
pp. 428-430. 


6470-E. Combustion Apparatus, Thomas-Schoniger (Schoniger 
Flask), as above described, 300 mi capacity, for samples up to 
10 mg. With No. 34/28 standard taper stopper and platinum wire 
gauze sample carrier weighing approximately 1.5 grams, 100 


Paper Sample Holders and directions for use........++ 28.35 
6470-G. Ditto, similar to 6470-E but with 500 ml flask, for 
samples up to 100 mg ee 29,00 
6471-F. Paper only, an unsized, low ash paper, die-cut 
to facilitate wrapping, and igniting samples. 


Indicator, for use with above in determination of sulfates. 


ARTHUR H. THOMAS COMPANY 


Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5&, PA. 
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THE R E I N H O L D COLLEGE TEXTBOOK DEPARTMENT 


presents the first book in its NEW CHEMICAL ENGINEERING SERIES | 
AN INTRODUCTION TO CHEMICAL ENGINEERING 


by CHARLES E. LITTLEJOHN, Ph.D., Professor and Head, Department of Chemical Engineering, Clemson College 
and GEORGE F. MEENAGHAN, Associate Professor of Chemical Engineering, Clemson College 


Designed for the beginning chemical engineering student, this 
book presents an introduction to the profession and the basic 
calculation procedures in a clear and readable manner. Com- 

rehensive in scope, it offers material on a level which the 
ses can easily understand, without confusing him with 
unnecessarily advanced information. 

Organization and content have been tested by actual class- 
room use. This presentation of stoichiometry, material and 
energy balances, and allied essentials, against a background of 
professional orientation, will provide a solid foundation for 
subsequent work in Unit Operations, Thermodynamics, and the 
solution of engineering problems. In addition to its value as a 
college text, industrial concerns will find it useful in teaching 
operators and other non-professional personnel the funda- 
mentals of the operations with which they work daily. 

Special emphasis is placed on many important concepts often 
omitted or summarily treated in the textbook literature, includ- 
ing: 

. systems of dimensions, stressing the difference between 
mass and force 
. . the ideal gas law, derived rather than simply stated 


6" x9” 272 pages College Edition, $6.50 


. the concept of enthalpy, derived and explained, in- 
stead of merely expressed as an equation 
. ideal and non-ideal phase equilibria and chemical re- 
action equilibria; their utility demonstrated by the 
solution of material balance problems 
. . . an introduction to reaction kinetics. 
Freely illustrated; problems accompanying almost every 
chapter; extensive appendix of reference tables. 


Complimentary oe will be gladly sent on request to 
teachers considering the text for classroom adoption. Educators 
wishing to purchase copies of the book for their personal tse 
may do so at a special professional discount. 


CONTENTS: The Profession of Chemical Engineering; Sources 
of Information in Chemical Engineering; Graphs and Graph Paper; 
Fundamental Dimensions and the Conversion of Units; Process 
Variables—Temperature, Density, Specific Gravity, Pressure, and 
Viscosity; Molecular Units; Compositions of Mixtures and Solu- 
tions; PVT Relations for Gases; Mixtures of Vapors and Gases; 
Material Balances; Energy Balances; Equilibria in Chemical Systems; 
Combined Material and Energy Balances; Dimensional Analysis; 
Economic Considerations. 


SYMBOLIC LOGIC AND 
INTELLIGENT MACHINES 
By EDMUND C. BERKELEY, President, Berkeley Enterprises, 


Inc., Consultants 
1959, 224 pages, $6.50 


The principles, methods and purposes of symbolic logic and 
Boolean algebra, on which the programming of intelligent ma- 
chines is based, are explained in a practical manner by the 
author of “Giant Brains” and “Computers.” The book develops 
from answers to basic questions toward the ideas and terms 
needed to understand the subject as a whole. 


CONTENTS: Symbolic Logic. Boolean Algebra: Calculating; 
Mathematical Definition. Intelligent Machines. Small Machines 
That Reason: Some Simple Problems; A Syllogism Machine. Large 
Machines That Compute: The Problem of Adding Decimal Digits; 
The Problems of Storage, Transfer and Organization; Addition, 
Subtraction, Multiplication, and Division of Binary Numbers. 
The Algebra of States and Events. Symbolic Logic and the Pro- 
+ gma of Automatic Computers and Robots. Bibliography. 
ndex. 


ENCYCLOPEDIA OF CHEMICAL REACTIONS 
Volume 8: Tungsten through Zirconium, plus 
768 addenda entries on elements included in 
earlier volumes 


Edited by C. A. JACOBSON, Late Professor of Chemistry 
Emeritus, West Virginia University, and CLIFFORD A. HAMPEL, 


Consultant 
1959, 530 pages, $14.00 


This monumental series is the np | work in existence attempting 
to list all the known inorganic chemical reactions published in 
existing literature in any language. Volume 8 completes the 
series. 
Volume 7: Strontium—Titanium, 
Volume 6: Samarium—Sodium, 
Volume 5: Nickel—Ruthenium, 
Volume 4: Iron—N ium, 1951, 750 pages, $17.50 
Volume 3: Cobalt—Iridium, 949, 800 pages, $17.50 
Volume 2: Cadmium—Chromium, 1948, 927 pages, $17.50 
Volume 1: Aluminum—Bromine, 1946, 804 pages, $15.00 


REINHOLD PUBLISHING CORPORATION 
A196 / Journal of Chemical Education 


1958, 488 pages, $12.75 
1956, 466 pages, $12.50 
1953, 795 pages, $17.50 


INDUSTRIAL FATTY ACIDS 
AND THEIR APPLICATIONS 


Edited by E. SCOTT PATTISON, Manager, Fatty Acid Pro- 
ducers’ Council, New York, N.Y. 
1959, 250 pages, $7.00 


This book covers the production and processing of fatty acids 
with emphasis on practical technology and the chemistry in- 
volved with it. The coverage also includes an up-to-date review 
of the chemistry, technology and applications of the derivatives 
having commercial importance. The book also reflects the 
growing industrial importance of fatty acids derived from tall 
oil—one of the most important recent advances. The fifty or 
more industries which use fatty acids will find here a wealth of 
dependable information on these important materials. 


CONTENTS: Fatty Acids Today & Tomorrow; Production of 
Fatty Acids; Fatty Acids from Tall Oil; Ozone & Other Cleavage 
Processes; General Chemical Reactions of Fatty Acids; Applice- 
tions of Fatty Acids in Protective Coating; Applications of Fatty 
Acids in Metallic Soaps & Greases; Fatty Acids in Cosmetics; 
Applications of Fatty Acids in Rubber Technology; Surface-Active 
Derivatives of Fatty Acids; Applications of Soaps & Other fatty 
Surfactants; Fatty Acid-Derived Plasticizers & Copolymers; Poly- 
mers & Copolymers from Vinyl Esters of Fatty Acids; Hancling 
Industrial Fatty Acids; Tests & Testing Methods. 
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Trademark Reg. U.S. Pat. Off. 


E. H. Sargent & Co., the mawu- 


The Model III is recommended: 

(1) In those routine analyses where only one substance 
is determined and where the step shape approximates 
a pure form, characteristic of reversible reactions in- 
volving simple ions in fairly substantial concentrations. 
In such cases, step height may be measured as the differ- 
ence between two points, one on the residual current 
plateau and one on the diffusion current plateau. For 
measurements of this type, a simple manual instrument 
such as the Model III is preferable to a recording Polar- 
ograph because of the speed and ease with which it may 
be operated even by relatively non-technical personnel. 
(2) In those laboratories where a recording instrument is 
now in use for several determinations, a Model III may 
be used for each determination, thus releasing the record- 
ing Polarograph for research purposes and for establish- 
ing the conditions of the routine analyses. 

(3) In the performance of amperometric titrations. 

(4) For instructional purposes in educational institutions 
where the 315 mm. long, readily visible scale and the sim- 
plicity of design make the Model III Polarograph ideal 
for demonstrations and illustration of the basic circuit 
employed in Polarographs. 

Essentially the Model III provides. facilities for the 
incremental application of voltage across the dropping 
mercury electrode cell and for indicating the resultant 
current passing through the cell. The cell current is 
measured by a highly sensitive galvanometer from which 
a line light image is transmitted, through a mirror system, 
to a translucent scale located above the instrument panel. 
The scale is double graduated from —150 to +150 mm. 


facturer of Polarographs, off rs 
three different Polarograph:— 
the Model XXI Visible Chart 
Recording; the Model XII 
Photographic Recording, and 
the Model III Manual. 

The Model III Polarograph 
may be used in any phase of 
polarography, but it is partic- 
ularly recommended for appli- 
cations to which it is peculiarly 
suited and in which recording 
facilities are unnecessary. 


with zero center in red at top and from zero to +300 mm. 
in black at the bottom. The scale is 31.5 cm. long, with 
circular curvature, to eliminate tangent error. Graduations 
are extended 15 mm. at left for zero adjustment. A con- 
tinuous selection of bridge voltage from 0 to 3 volts is 
provided, and the selection of output voltage is by rota- 
tion of a single dial, this dial reading direct in millivolts 
per span volt. Current is calculated simply by multiplying 
scale reading by multiplier reading by sensitivity 
coefficient of galvanometer. To adjust galvanometer sen- 
Sitivity a ten position Ayrton galvanometer shunt is 
provided. Galvanometer sensitivity is approximately 
0.006 microamperes/mm. and galvanometer shunt ratios 
are from 1:1 to 1000:1. A three position toggle switch 
permits that the sense of the galvanometer scale remain 
unchanged regardless of cell current direction or polarity 
of the dropping electrode. 

A ten turn helical potentiometer serves both for upscale 
and downscale compensation and for adjustment of the 
galvanometer zero position. 

Another potentiometer incorporating a power switch 
serves to select the desired voltage across the bridge. A 
panel mounted voltmeter accurate to 1.0% of full scale 
indicates the voltage established. 

The instrument is mounted on a cast aluminum base 
and enclosed in a sheet metal housing provided with a 
hinged top and finished in black enamel. All contro’ are 
mounted on a polished aluminum panel. 


$-29290 POLAROGRAPH—Manual, Indicating, 
III, Sargent. Complete with three dry cells, one galv: \om- 
eter lamp, one set cell lead wires, one calibrating re ‘stor 
plug, 250,000 ohm, and cord and plug for connect: © to 
standard outlets. For operation from 115 volt 50 « 60 
cycle circuits $47 5,00 


SA ad N SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES 


E.H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, IL! vols 


DETROIT 4, MICH. « DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. « SPRINGFIEL | 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y- 


This series of articles presents a survey of the basic principles, 


characteristics and limitations of those instruments which find important appli- 
cations in chemical work, running the gamut from balances and burets to servo- 
mechanisms and spectrometers. The emphasis is on commercially available 
equipment; approximate prices are quoted to indicate the order of magnitude of 


cost of the various types of design. 


2. Temperature-Controlled Baths (continues) 


A gratifyingly large number of well- 
engineered thermostats is currently on 
the market, and the experimentalist 
should have no trouble finding one suit- 
able for his special circumstances. The 
following discussion summarizes the char- 
acteristics of the more recent examples of 
the various types of this class of instru- 
mentation. The discussion is limited 
to commercial laboratory instruments 
designed to operate in the vicinity of room 
temperature, and with a precision of tem- 
perature control of +0.5°C or better. 


Bronwill 


The Bronwill Constant Temperature 
Circulator ($210) is a unit consisting of 
sensing element, amplifier and controller, 
heater, and stirrer, all comprising a com- 
pact device and designed to be used simply 
by inserting the appropriate parts into 
any desired vessel or container (see Fig. 
ll). The thermoregulator is of the 
mercury-in-glass type, similar in ap- 
pearance to a Beckmann thermometer. 


WATER 
1c OuT 
RELAY 
[HEATER 
{| 
‘ DE FORMABLE 
TMERMC 2EGULATOR 
“--WATER IN 


Figure '1. Schematic diagram of the Bronwill 
Const; Temperature Circulator. 


It is scaled and evacuated, so that the 
currer:' that passes between the tungsten 
contac’ and the mercury column at each 
switel ug does not cause corrosion and 
fouliny of the contact. The position of 


the metal contact can be adjusted up or 
down through the agency of an external 
magnetic collar (see Fig. 17 B), by means 
of which any desired temperature in the 
range 0-100°C can be pre-set as the control 
point, with an accuracy of +1°C. (The 
accuracy with which the control tem- 
perature can be pre-set should not be 
confused with the constancy of tem- 
perature control, which in this case is 
+0.01°C.) 

The thermoregulator contacts are con- 
nected in the grid circuit of a thyratron 
(2D21) tube, which controls a relay that 
activates the heater circuit. The current 
through the regulator contacts is only 
10 microamperes, but this is sufficient to 
control the tube current, which in turn 
controls several amperes of heater current. 

The heater is a resistance winding 


embedded in a metal casing shaped in . 


the form of a thin cylindrical shell (some- 
what like a napkin ring) to afford a 
large exposed surface. It delivers 700 
watts on 115 volts ac. 

The stirrer, which can also be used as 
a circulating pump, is operated by an 
ac motor that uses 80 watts (0.64 amp at 
115 v). The stirrer blades are fashioned 
from flexible sheet metal, so that the 
blades flatten out when the back-pressure 
increases. This flattening reduces the 
stirring (and hence, pumping) efficiency 
and thereby tends to provide an auto- 
matic adjustment of the pumping pres- 
sure to match the back-pressure in the 
line. The pumping rate is adjustable 
from 0 to 1.5 gallons per minute. 

Under the best conditions (control 
temperature of 37°C with room tem- 
perature 15° lower, in an 8-gallon glass 
container, no large thermal fluctuations) 
this unit will maintain the average bath 
temperature constant to within +0.01°C. 
The control tends to be less good under 
less favorable conditions. The ampli- 
tude of the temperature oscillations 
above and below the control point, which 
is independent of the constancy of that 
point, depends upon the size and shape 
of the bath. 
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Tecam 


The Tecam Tempunit ($135), manu- 
factured by Techne, Ltd., Cambridge, 
England and distributed in the U. S. by 
A. H. Thomas Co. and A. 8. LaPine Co., 
is also a portable constant temperature 
controller and circulator, consisting, in 
this case, of a thermoregulator, heater, 
stirrer combination. It is an example of 
a unit in which the temperature sensing 
element is a bimetal switch. In order to 
attain adequate sensitivity to temper- 
ature changes, the bimetallic strip is made 
as long as is practical, and is wound into 
a helix. In some thermostats (as e.g., 
the Precision-Freas Utility Bath, $225), 
the bimetal switch directly opens or closes 
the coil circuit of an electromagnetic 
relay, passing several milliamperes of 
current. Such contact points tend to 
corrode with use, and a rather large tem- 
perature effect is needed to assure pos- 
itive switching (0.3°C in the Precision- 
Freas unit, more in others). To avoid 
this effect and retain the full sensitivity 
of the bimetal switch, the Tempunit 
employs a special pneumatic system to 
transform the expansion or contraction of 
the bimetal sensor into a switching on 
or off of the heater (see Fig. 12). 


THROTTLING 
CAPILLARY 


Figure 12. Schematic diagram of the Tecam 
Tempunit. 


The blades of the stirrer are mounted 
so that the rotation of this element pro- 
duces a mild suction in an adjacent tube 
immersed in the bath liquid. This suc- 
tion is communicated to a flexible bellows, 
pulling it in and raising a weight that hangs 
from its end. The lifting of this weight 
releases a Microswitch on which it rests 
in the normal position, thus producing 
the switching action that turns the heater 
on. The bimetal helix is attached to a 
vane that closes an opening in this pneu- 
matic line. When the temperature rises 
above the control point, the expansion 
of the helix moves this vane away from 
its seat, releasing the suction and causing 
the flexible bellows to drop its weight on 


(Continued on page A200) 
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“A simple method is the practical path to precision” 


This is the 


most practical 
pH meter 
ever made 


COMPAX is so simple, so extremely easy to use, 
that you’ll wonder why all pH meters aren’t made 
this way. 


The ingenious COMPAX design employs 
ultra-modern components to save space, main- 
tenance and your operating time. You use one con- 


trol, read from a dial, work with handy Coleman 
Electrodes. Precision is 0.02 pH. 


Make no mistake . . . this is not a short-cut 
portable. COMPAX’S high efficiency and low cost 
(only $200.00) are the result of modern engineer- 
ing for mass production. 


Skeptical? ... Try it before you buy it! 
i} Clip this coupon to your letterhead and mail to 
us for a free trial. No strings attached. 


COLEMAN @) 


INSTRUMENTS 


Coleman Instruments Inc., Dept. B, Maywood, Illinois 


| (C) Send me a Compax for a 10-day free trial. 
a! (1 I would like more information on the Compax. 


Name 


Company 
Address 
City Zone __ State 
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the Microswitch, turning off the heat« . 
The suction can be simultaneously er - 
ployed to circulate bath fluid throu ) 
external jacketed apparatus. 

This pneumatic system is essential! y 
a mechanical amplifier, equivalent to t!.e 
electronic amplifier circuits of othor 
thermostats. It permits positive swit: \- 
ing to be accomplished by the bime al 
helix in response to temperature chan;.es 
of as little as +0.05°C. The pneum: ic 
relay also provides a built-in “fail-saio” 
feature, since any malfunction, such as 
a tear in the flexible bellows, stoppag« of 
the stirrer, decrease in the level of he 
bath liquid, etc., will cause the weight to 
fall onto the Microswitch and turn off 
the heater. 

The control point can easily be jre- 
set to +1°C at any temperature in the 
range 0 to 100°C by a simple mechanical 
adjustment. The heater is of the tubiilar 
immersion type. An induction-type | /20 
horsepower motor operates the stirrer. 
Under average laboratory conditions, 
this unit can maintain the mean bath 
temperature some distance from the unit 
constant to within +0.05°C. 


Arthur H. Thomas 


The A. H. T. Infrared Research Model 
Constant Temperature Bath ($207) uti- 
lizes an external 250-watt heat lamp to 
provide essentially lag-less heat input. 


Figure 13. Arthur H. Thomas Infrared Research 
Model Constant Temperature Bath. Thermom- 
eter and thermoregulator are visible; heater 
and stirrer are obscured by metal baffle piate. 


The thermoregulator is of the scaled 
mercury-in-glass type, and its control 
point is set in a fashion similar to that 
used in adjusting a Beckmann therinom- 
eter. This unit does not employ 
electronic amplification, so the ¢\ ent 
through the thermoregulator conta: 's 1s 
fairly large, viz., 2 ma. This cv rent 
energizes a sensitive electromagnetic "lay, 
which in turn operates a heavy uty 
mercury relay that controls the c\ ent 
to the infrared lamp. The stirrer s 4 
conventional four-bladed propeller «ven 
by a 28-watt ac motor. One mo: of 
this type of thermostat is shown in | «re 
13. 

With the heat lamp, the upper lin | of 
the range of the thermostat is | °C. 
By the use of an auxiliary 1(()-utt 
immersion heater, this range can |) 1n- 
creased to 55°C. Under favorabl: «b- 
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oratory conditions, this unit controls to 
+0,001°C; under average conditions it 
is constant to about +0.005°C. 


Fisher 

The Fisher Isotemp Bath ($1200) 
utilizes a resistance thermometer as the 
sensing element. This resistance is part 
of an ac Wheatstone bridge, which is 
balanced at the control temperature. 
For large unbalances, an amplifier circuit 
turns an 800-watt heater on; for small 
unhalances, a smaller heater is activated. 
The magnitude of the power output of 
the small heater is adjustable by the user 
between O and 500 watts. Thus, this 
system is a compromise between direct 
and proportional control, and has the 
advantage of relatively small temperature 
cycling amplitudes. The range of this 
instrument is room temperature to 107°C; 
with special cooling, the range can be 
extended downward to —5°C. The con- 
stancy of average bath temperature is 
+0.005°C under favorable conditions. 


Sargent 


The resistance thermometer type of 
thermal sensing element is also the basis 
of the Sargent Thermonitor (Model §, 
$275) which is a true proportional-control 
regulator. It consists of a thermistor as 
the sensing element, connected in a 
bridge circuit. The unbalance current 
of this bridge is fed into a magnetic 
amplifier circuit, the output of which 
provides proportional control of a heater 
between 0 and 250 watts, depending upon 
the degree of unbalance of the resistance 
bridge circuit. The range is 0 to 100°C; 
constancy of control is +0.001° between 
0 and 40°; +0.01 at 100°C. Complete 
controlled baths embodying the Ther- 
monitor control system are available; 
eg., Model S84810, $440. 


Other Complete Units 


The Universal Infrared Bath ($396) of 
Ralph Kaye and Associates, Highland 
Park, Illinois, consists of a mercury-in- 
glass thermoregulator, electronic ampli- 
fier controlling a 500-watt infrared lamp, 
and a centrifugal pump. The operating 
range is between room temperature and 
65°C; by means of auxiliary heaters the 
range may be extended. Connections 
are provided for inserting a cooling coil 
in the circulating system. The thermo- 
regulator contacts pass 2 microamperes; 
the precision of control under favorable 
conditions is +0.001°C. 

The Magni-Whirl Utility Water Bath 
(Model MW 1110, 800-watts, $169) 
of Blie M Electric Co. offers a special 
stirrer arrangement that provides a 
maximum of free volume in the bath. A 
perforated plate at the bottom of the bath 
is given a !/,-inch movement up and down 
periodically by the activation of a solenoid 
mounied below the bottom wall, pro- 
ducing an effective and uniform stirring of 
the entire bath. The constancy of control 
1s £0.3°C, achieved with an expansion- 
type metal switch as thermoregulator. 
A refrigerated modification is also avail- 
able ($489 for 800-watt model; the range 
of this instrument is 0 to 100°C.) 


(Continued on page A202) 
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ECCLESIASTES 


You can cut losses 
from cloudy products 
with a Coleman 
Nephelometer 


Where sales depend on clarity of liquid, it can 
truly be said that “he that regardeth the clouds 
shall not buy!” To establish standards and main- 
tain uniform clarity, the Coleman Nephelos Sys- 
tem offers precise measurement of precipitates in 
suspension without filtering, washing, drying or 
weighing. The tremendous saving in time alone 
is obvious to every thinking chemist. 


The Coleman Nephelos System is based on a 
set of permanent, numerically related Nephelos 
Standards and a photoelectric instrument which 
is strictly linear in its response to scattered light, 
even at intensities far below the visible level. Two 
instruments are available: The Model 7 Photo- 
Nephelometer for nephelometry only, and The 
Model 9 Nepho-Colorimeter which also incor- 
porates an excellent filter-photometer system. 


Write for Bulletin B-246, describing Coleman Cer- 
tified Nephelos Standards and Coleman precision 
nephelometers. 


COLEMAN) 


INSTRUMENTS 


COLEMAN INSTRUMENTS, INC., DEPT. B, MAYWOOD, ILL. 
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Every 
Seven 
Seconds... 


The entire change of potential 
is effected during the lifetime 
of a single mercury drop... 
and the entire polarogram is 
reproduced on the screen once 
every 7 seconds, cutting analy- 
sis time to a fraction! 


The 
Cathode 


WITH ELECTRODE STAND 


Determines concentrations OVER A THOU- 
SAND TIMES LOWER than conventional 
types of polarographic instruments. 


For DIRECT or Derivative Operation ¢ Faster « 
More Sensitive ¢ Greater Resolution e Easier to 


Now available with ANODIC CON- Operate ¢ Ruggedly Designed 
VERSION UNIT to make possible meas- 
urement of anodic waves. Camera at- 
tachments also available. 


Suitable for research or control operations, this 
highly versatile instrument opens up a new world 

of possibilities in polarographic analysis. Intro- 
cnn Ae eal duced just a short time ago, Polarotrace is now 


COMPUTER DIVISION standard equipment in many leading institutions. 
CAMBERLY, SURREY, ENGLAND 


® Cat. No. JC-83725—POLAROTRACE, with Electrode 

DETAILED INFORMATION Stand which includes a thermostatically-controlled tank 
AVAILABLE UPON REQUEST and built-in gas manifold with stopcocks for simultaneous 
aay cree ede ge degassing of three cells, with complete set of glassware 
and ready for use (115 Volts A.C.)....... $4,500.00 


STANDARD SCIENTIFIC 


Ss 808 BROADWAY | 
NEW YORK 3. 


The Research Specialties Co., Richmon. , 
California, offers a thermostat whic) 
employs a mechanical shaking mechanis:y 
to agitate both the bath fluid and tive 
contents of flasks, beakers, or test tubs 
attached to the shaker (Model 21%), 
25° to 90°C, +0.5°C, 800 watts, $525). 

The Precision Scientific Compan: 's 
Temp-Trol Circulating Water Bath ($3.5) 
employs a mercury-in-glass thermor ¢- 
ulator, sealed and hydrogen-filled, to 
operate a sensitive electromagnetic reliy 
that in turn controls a mercury plun er 
relay to operate the tubular immersion 
heater. Stirring is accomplished by a 
centrifugal circulating pump. Range is 
from room temperature to 99°C; con- 
stancy of mean temperature is +0.3°C. 

The Wilkens-Anderson Co., Chic:go 
51, Illinois, has a wide range precision 
bath that includes a refrigerator cooler, 
heater, mercury thermoregulator with 
electronic amplification, and stirrer. Con- 
trol to +0.01°C can be achieved from -- 10 
to 65°C; model 882 is 12 in. X 12 in. 
(cylindrical) and lists at $390. An 
example of one of the largest wide range 
baths is their model 884, with inside 
dimensions of 29 X 14 X 10 in. control 
to +0.05°C, range —30 to 50°C, $955. 

A 14-liter circulating thermostat bath 
using a mercury-in-glass contact thermo- 
regulator with electronic relay, giving 
control to +0.01°C is imported to the 
U.S. by Lux Scientific Instrument Corp., 
935 Broadway, New York 10 ($295). 

Brinkmann Instruments, Inc., N. Y., 
has an imported line of “B-H Ultra 
Thermostats” that are available as port- 
able units for insertion into existing baths 
(Model EC for baths up to 10 gallons, 
$200; Model EB to 25 gallons, $420). 
Other. models are complete units, in- 
cluding the vessel, heaters, stirrer and 
circulating pump. Model F ($290) is a 
small 0,5-gallon unit designed specifically 
for the circulation of thermostatted fluid 
through adjacent instruments, such as 
refractometers, ete. Model N_ (1.75- 
gallon, $430) and Model NB (3-gallon, 
$475) are large enough for the immersion 
of flasks and other vessels in the bath. 
All these units achieve control through a 
mercury-in-glass contact thermoregulator 
which directly operates a relay in Models 
EC and F (18 milliamperes passing 
through the regulator contacts), or con- 
trols an electronic relay circuit in Models 
EB, N and NB (10 microamperes contact 
current). 

Five companies that specialize in the 
construction of general as well as s}cial 
purpose laboratory thermostats are: the 
Emil Greiner Co., N. Y. 13; Central S:' 
tific Co., Chicago 13, IlJ.; American 
ment Co., Silver Spring, Md.; Labline |: 
Chicago 22, Ill., and Greenbrier | sts., 
Inc., Ronceverte, W. Va. These sup) ers 
have available a variety of thermo~ «ts, 
based upon most of the design typ:- de- 
scribed above. Asa typical examp! the 
American Instrument Co. offers 2 ath 
with a particularly wide range contai: 
circulating pump, refrigeration and t- 
ing elements, and a bimetal-type th: 0- 
regulator (Model 4-8600, 16-gallons, ~ 29 
to 71°C, +0.08 to 0.03°C, $950). 


(Continued on page A204) 
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i COLUMN 6 FT APEZON 
Chromatogram of Cassia oit : 
Beckman GC-2 Gas Chromatograph separates | = Ee 
sample into pure components for 
Fraction Collector traps and == 232355) 
condensegiFraction A,;.pure benzaldehyde = 
: itative by infrared. 


A it 

+44 

2 

WAVELENGTH MICRONS 


t’s missing in this Infrared Spectrum of Benzaldehyde? Benzoic acid impurities, of course! 
Pure benzaldehyde has always been difficult to prepare and even more difficult to analyze before it 
decomposes. But now, this problem can be solved by combining a GC-2 Gas Chromatograph and an IR-5 
Infrared Spectrophotometer into one analytical system. The GC-2, with Fraction Collector, isolates the 
pure fraction which is then transferred to an IR-5 microcell for analysis. In just sixteen minutes the IR-5 
produces this complete 2-16 micron spectrum of benzaldehyde. % These Beckman instruments allow 
complete separation and positive identification of samples as small as 0.0002 cc...both quantitative and 
qualitative analyses of organic mixtures...with speed and accuracy.To learn more about the high-temper- 
ature GC-2 and double-beam IR-5, write for Data File L-52-36. Beckm an 


Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 


It’s a Fact: Beckman portable oxygen analyzers used with hospital incubators help prevent Retrolental Fibroplasia, a 
disease of premature infants which is caused by excess oxygen and can lead to partial or complete blindness. 
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2500 Fullerton Road, Fullerton, California : 


Eliminate 


Soon: 


EDIOUS CONTROLLED TEMPERATURE SETTINGS 


with The “Quick Set” 
Thermoregulator by 
Philadelphia Scientific 
Glass Co. 


© In use in over 50 leading universi- 
ties 


Simply bring the thermoregulator 
to the desired temperature and a 
“flip of a finger’ sets the control 


point. 


Available in 3 Models 
Range to 290° C. from $16.50-$25.00 


NEW “INSTANT-SET” Thermoregulator. Change 
settings without removing device from bath. Greater 


range. 


From $23.50-$38.50. 


Write for complete descriptive catalog to: 


PHILADELPHIA SCIENTIFIC GLASS CO. 
Paletown Road, Quakertown, Pa. 


TRI-R Electronic THERMOMETER 
THERMISTOR TYPE 


RAPID 


response time in seconds 


ACCURATE 


+1/,% of scale range 
DIRECT READING 


in °C. and °F. 


REMOTE READING 


LOW COST 


leads to 1000 feet 


priced from $72.00 


PROBES 


Interchangeable & special 


surface, 


RANGES 


liquid or gas 


from —35° to +150°C. 


STABLE 


mercury cell battery models 
regulated line operated models 


For catalog of thermistor type temperature 


indicators and controllers, write Dept. CE4 


‘DEVELOPERS OF ELECTRONIC AKD MECHANICAL INSTRUMENTS FOR SCIENTIFIC R 


For some purposes, as, for example, i, 
the use of viscosimeters, good visibilit: 
of the immersed apparatus is essential. 
Several companies offer baths that ar: 
specifically designed for such use. Typ- 
ical of these is the Model 111 of Scientifi:- 
Development Co., State College, Pa., 
which employs a mercury-in-glass conta: t 
thermoregulator with electronic amp)i- 
fication, has a range of room temperature 
to close to 100°C, 8-gallon capacity, ‘s 
constant to +0.003°C, price $545. 

Direct and proportional control te::- 
perature regulating systems are also 
available from a number of electronics 
manufacturers, such as Fenwal, Inc., Sim- 
Ply-Trol, Minneapolis-Honeywell, West 
Instruments, Fielden Instruments, Sunvie 
Controls, Ltd., and others. However, 
since these have been primarily designed 
for the control of furnaces and ovens, 
they will be treated later, in connection 
with that category of instrumentation. 


Thermoregulators 


The assembly of a ‘do-it-yourself’ 
thermostat in the laboratory from the 
component parts has been greatly facil- 
itated by recent developments in the 
design and commercial availability of 
these items. This is particularly true of 
the thermoregulator, which once was 
exclusively of a single type that required 
great skill in glassblowing, care in filling 
and adjusting, and continuous attention 
to maintaining clean contact surfaces, in 
order to attain a sensitivity of the order 
of hundredths of a degree or better. Now, 
a variety of thermoregulators can be 
purchased as rugged, yet extremely 
sensitive devices that are very easily 
adjustable to any desired control tem- 
perature. 

A. Metal Expansion Type. There are 
two principal types of metal expansion 
regulators currently available. One type 
consists of the bimetal strip, which is 
generally wound in a helix to provide 
minimum bulk, combined with maximum 
linear extension, as shown in simplified 
form in Figure 14A. Well-engineered 
examples of this type of component are: 
Aminco Model 4-235A, range —73 to 
177°C, sensitivity +0.02°C, price $23; 
Aminco Model 4-235F, range -95 to 182°, 
sensitivity +0.005°C, price $23; Cenco 
No. 99005, range —45 to 260°, sensitivity 
+0.2°C, price $22.50. 

The second type of metal expansion 
regulator, illustrated in Figure 148, con- 
sists of a cylindrical brass or stainless 
steel tube as the temperature-sensitive 
element, to the ends of which are attached 
a pair of non-expanding struts carrying 
the electrical contacts. Expansion of 
the metal tube stretches the struts apart, 
thus breaking the electrical con‘act. 
The amount of shell movement neces=:Ty 
to cause the contacts to open or close 1s 
set by an adjusting screw. A gven 
linear expansion of the shell separate- the 
contacts by approximately twenty (nes 
that distance. This type of detector 1s 
manufactured by Fenwal, Inc., Ashland, 
Mass., under the trademark “Thern0- 
switch.” It is available through se\ ral 
chemical supply houses; a typical °X- 
ample is the Cenco No. 99180, range 
(Continued on page A206) 
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Unretouched photographs taken during the incineration 
of $&S Ash-Free Analytical Filter Paper 


2. ot ind stage of 


S&S Ash-Free Analytical Filter Paper. &., Crucible after completed incineration, 


Ask for S&S “Ash-Free” Analytical Filter Papers 


For many years S&S Ash-Free Analytical Filter 
Papers have been known for their extremely low 
ash content. They have been the choice of 
chemists who must have the most precise work- 
ing tools. 


To our knowledge, there is no filter paper with 
lower ash content on the market. In fact, ash con- 
tent of S&S Quantitative Papers is considerably 
lower than all other papers we have tested — less 


MAKE YOUR OWN TESTS 
with a 


And, improved S&S methods of research coupled 
with rigid quality control methods, assure mainte- 
nance of S&S low ash standards lot after lot, for 
unsurpassed precision. 

Ask your laboratory supply house for S&S Analyti- 
cal Filter Papers—the finest, most precise filter 
paper you can specify. Yet S&S quality costs no 
more. If you would like to receive a free S&S 
Filter Paper Sampler, described on this page, just 
mail the coupon below. 


Carl Schleicher & Schuell Co. 


Dept. JC-94, Keene, New Hampshire 
Gentlemen: 


REE S&S SAMPLER Please send me, free, an S&S Filter Paper Sampler. 


Mail the coupon for a free S&S Filter 


Paper Sampler made up of many grades. 
There is no obligation. 
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—74 to 300°, sensitivity +0.05°C, pric: 
$48. 
YS! THERMISTEMP® 3. Tien: 


sical form of the mercury-in-glass therm. - 


THERMISTOR 
BASED 
TEMPERATURE MEASUREMENT 


REMOTE READING IN °F AND °C. 

RANGES FROM —50° TO +300° F (—45° TO +150° C). 
PROBES FOR LIQUID, GAS, SURFACE, SEMI-SOLIDS, ETC. 
TRULY INTERCHANGEABLE PROBES WITH LEADS TO 1000 FT. 
MULTIPLE CHANNEL AND EXPANDED SCALE MODELS AVAIL- 


ABLE. 
Price - From $99.00 


For complete information write 


YELLOW SPRINGS INSTRUMENT CO. 


YELLOW SPRINGS, OHIO Figure 14. Differential metal expansion thermo- 
regulators. A. Bimetal strip type. B. Cylin- 
drical shell (Fenwal Thermoswitch) type. 


into the bulb, the other contact being 
mounted at the mercury meniscus in the 


EEIMER: | this type of regulator can be adjusted 


either by moving the contact in the 


on  Spricdie \ capillary up or down, or by removing or 
GOW- MAC D FTE CTORS ue Suck adding mercury. This adjustment can be 


accomplished readily enough if the ther- 
moregulator is not a sealed unit; a par- 
ticularly convenient form of this type of 
unsealed thermoregulator is the “Rapid- 
Set’’ device of Precision Scientific Co., 
Chicago 47, Illinois, shown schematically 
in Figure 15. However, a mercury 


because every Gow-Mac 
unit is gas tested for— 


e ZERO DRIFT 

e NOISE LEVEL 

e TRIM 

e CURRENT- ZERO - SHIFT 


to your specification (DATA SHEET 581). All 
geometries can be made to your sketch for — 


*GAS FLOW CONNECTIONS 
* ELECTRICAL CIRCUITRY 


for air, oil baths. Dimensional drawings available. 


OTHER GOW-MAC PRODUCTS—Portable and 
Panel Instruments, Power Supplies (20V 500 ma 
DC) On Stream T/C Cells (Hot Wire and Ther- 
mistor), Hot Wire Filaments in matched pairs 
from stock. Address inquiries to Dept. CE. Figure 15. Unsealed contact mercury the m0- 
regulator (Precision Scientific Co.'s Rapid-* 


GOL -LMAC INSTRUMENT COMPANY surface exposed to laboratory air wi! 


remain clean for long, and the elec 
100 KINGS ROAD, MADISON, NEW JERSEY, U.S.A. + Tel. FRont 7-3450 © ‘ 
(Continued on page A208) 


*VAPOR PHASE CHROMATOGRAPHY 
FOR 300°C+OPERATION - FROM $55.00 
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the difference 


And what difference it makes! You can now make three 

times as many weighings per hour as before with Torsion’s 
new Dial Balance. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “fine” weighing after the weight has been 
determined with 1 gram. Under the old procedure the balance 
is arrested, slide weight positioned, balance released, balance 
comes to rest, position of indicator noted, balance arrested 
again, slide weight repositioned and so on until the weight 
is determined within .01 gram. 


All thi. time consuming “cut-and-try” procedure is replaced 
with a simple graduated dial which can be turned without 
arresti:< the oil-damped balance. This means that the time 
consuming part of the weighing (below one gram) can be 
“dialed-in”—and in 14 the time. 


Unconditional Guarantee 


In keeping with Torsion’s Million-Plus con- 
struction, the new Dial mechanism retains its 
original accuracy after more than a million 
weighings. That’s why Torsion Balance has un- 
conditionally guaranteed the accuracy of the 
entire Dial mechanism. 

Torsion’s new Dial Balance is available in two 
models. 

DLT2. shown above, has a capacity of 120 
grams, and a sensibility reciprocal of 10 mgs. 
(10 mgs. moves the rest point one division). 
DLT2-1 has the same specifications but is 
equipped with a scoop for seeds or other bulky 
material. 

For more information contact your laboratory 
supply house or write us. 


] 
| orsion Baiance <9 | 
Oo eigning time 
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contact becomes fouled. This factor ca 
be controlled to some extent by floatin : 
an inert, non-conducting oil on the me: - 
cury surface, and by using an electron 
relay to operate the heater so that on 
minute currents flow across the mercury 
interface. This type of thermoregulat.r 
can be made in the laboratory by anyo 
with moderate glass-blowing skill. 
metal version, consisting of a chromiu: i- 
on-brass-plated seamless steel tube wiih 
a stainless steel head into which a capill: -y 
glass tube with attached adjustable ec n- 
tact is ground to fit, provides a more raj id 
response to temperature changes than ‘he 
all-glass types. Such a device is the 
Cenco-DeKhotinsky No. 99200, range 
150°C, sensitivity +0.1°C, price $49.50. 
Similar regulators, but containing more 
mercury, to give greater sensitivities, are 
the No: 99210, +0.01°C, $145; and No. 
99220, +0.005°C, $195. 

There are now commercially available 
several kinds of mercury-in-glass thermo- 
regulators that are hermetically sealed, 
with either a vacuum or an inert gas in 
the interior, so that fouling of the contact 
is not a problem. The ‘Metastatic’ 
(definition: characterized by abrupt tran- 
sition from one state to another) thermo- 
regulator has two platinum contacts 
sealed into the capillary; the control point 
is set by adjusting the total amount of 
mercury in the bulb by the overflow 
technique, as is done in adjusting a 
Beckmann thermometer (hence, the abrupt 
transition from one set point to the 
next). This is illustrated in Figure 16A. 
A typical device is the Aminco No. 4-204, 


New Answer... 


to Precise Polarography 


Easy to Use Recording Electro-Polarizer by 
American Optical Gives Accurate Analyses Fast! 


This newly developed instrument fills the need for a 
polarographic unit well suited for a variety of qualitative 
and quantitative applications in industrial chemistry as 


range —30 to 80°C, sensitivity +0.005°C, 
price $29. This type of regulator must 
be used with a sensitive relay to avoid 
damage to the contacts due to over- 


well as biological, medical, organic, inorganic and physical aia 


chemical analyses. 


Now you can select any polarization range or rate you 
desire with complete confidence. Voltages are set against 
a standard cell and the recorder calibrated to insure con- 
sistency of results. In addition, an instantaneous clutch 
release gives you an exact syncronization of chart to span 
voltage drive. 


Small, compact and portable... only 45 pounds, the lightest 
instrument of its kind sold today. And when you compare 
costs you’ll see that the AO Recording Electro-Polarizer is 
really inexpensive. 


Contact your AO Representative now. He will be glad to 
arrange an instructive demonstration of all the features 
which are unique to this fast, versatile instrument. 


Figure 16. Contact mercury thermoregu!ctors. 


A. Metastatic type. B. Merc-to-Merc type. 


J 


An interesting and novel approa:’: to 
the design of a hermetically sealed ‘er- 
cury-in-glass thermoregulator is emb« \ied 
in the ‘“Merc-to-Mere’’ device of ‘re 
cision Scientific Co., Chicago 47, I!) ois, 
and shown schematically in Figure 3. 


(Continued on page A210) 


ae Please send full information on the AO 
American ®) Optical Recording Electro-Polarizer. | 
COMPANY 


NAME 
ADDRESS. | 


CITY. ZONE TAT 
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Office. classroom window sills, built with 
Colorlith, have unusual strength and dura- 
. won’t warp. Color doesn’t fade. 
Louver slots can be readily machined. 


bility . . 


Hienty functional 
J-M Colorlith (properly 
finished with clear coat 
lacquer or equal for best ap- 
pearance and performance) 
permits laboratories to add a 
colorful new touch of person- 
ality to a variety of interior areas, 
including those shown here. 
Colorlith was originally developed 
to answer the need for a tough, hand- 
some table-top material. Now its colors 
and texture make any lab or school build- 
ing a show place. And because it’s fabricated 
from two of nature’s most durable minerals, 
asbestos and cement, it can take the most gruel- 
ing punishment. 
A workable material, Colorlith comes in large 


.. is easily cleaned . . 


Johns-Manville, Box 14, New York 16, N. Y. oe 
In Canada, Port Credit, Ontario 


JoHNS-MANVILLE 


Now...laboratory ‘table-top toughness” 
for many busy interior surfaces 


handsome, tough, colorful 


Washroom wainscots, made of Colorlith, 
withstand moisture and heavy abuse for 
years. Material resists cracking, chipping 
. and stays attractive. 


4’x 8’ sheets which can be cut in any shape. 
Thicknesses range from to 114”. Because it 
has great uniform strength, it can be used in 
thicknesses down to %4” for fume hoods, or for 
resurfacing old table tops and walls. Its color 
runs completely through the sheet. 

Many laboratory furniture manufacturers now 
feature Colorlith. And there are cutting shops 
convenient to you which can easily custom-fabri- 
cate Colorlith sections to your needs. For names 
and addresses, plus Colorlith specifica- 
tion and maintenance data, contact 
your J-M representative, or 
write direct. 


Colorlith comes in 3 
popular decorator colors: 
Cameo Brown, Surf Green, 
and Charcoal Gray. 


Shower stalls present a new application. 
Large sheets reduce number of joints. Ma- 
terial is strong, rigid—can’t rust or deterio- 
rate with prolonged exposure to moisture. 


PRODUCTS 
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Outstanding 
DURABILITY 
and ECONOMY 


ASTIC* DESICCATORS 


COMBINES THE TRANSPARENCY OF GLASS WITH 
_ IMPACT AND SHATTER RESISTANCE OF PLASTIC 
~ FOR THE OPTIMUM IN UTILITY AND SAFETY. 


STRONG 

Because of its Spherical Surface, Dura-Vac 
presents maximum strength in deflection of 
impact blows. Tough Plexiglas virtually elimi- 
nates breakage from accidental dropping. 


FEATHER-WEIGHT 


Weighs only a fraction of comparable size glass 
unit. Can be lifted and carried about with ease. 


vacuum DURA-VAC° 


(U. S. Pat. No. 2,742,709) 
Height 14”; Dia. 13”; Inside Dia. 10” 


SELF-RELEASING LID 


No longer need you struggle to pry off 
lid “frozen’’ to the bottom by evacua- 
tion. 


UNIQUE STOPCOCK 


Upward Vents prevent returning air 
from disturbing contents. 


Ask Dept. DV-C 
to send you Bulletins 
Nos. 5810 and 5815 


*Fabricated of Plexiglas, a trade named product 
made by Rohm and Haas Company. 


In this case, the bulb and capillary a ¢ 
divided by a partition, so that there a: 
two mercury columns that are electric’ y 
insulated from each other. The seal: j- 
in contacts are in the mercury, and cont: + 
between them is made only when | je 
mercury expands sufficiently to rise o: or 
the partition and bridge the gap betw: -n 
the two mercury columns. Thus, e! ¢- 
trical contact is made and broken betw: oy 
two mercury surfaces, instead of betw: on 
mercury and a wire contact. 1 ijs 
eliminates some of the disadvantage: of 
the latter type of contact, particul: :ly 
the tendency of mercury to stick to he 
metal contact as a consequence of he 
flow of current through the interf. ce. 
Adjustment of the setting of the therno- 
regulator is made by the overflow tich- 
nique. The Precision Scientific Co. No, 
62520, has a range —35 to 300°C, seusi- 
tivity +0.05°C, price is $60. 

The overflow setting technique has heen 
the bane of countless students of physical 
chemistry. If the desired temperature 
setting is higher than that for which the 
device was last used, it is placed in a hath 
at a temperature somewhat greater than 
the desired setting, so that excess mer- 
cury expands out of the capillary and 
into a reservoir. If the setting is to be 
lowered, the mercury in the capillary is 
allowed to contact the reservoir mercury 
and the device is permitted to cool, draw- 
ing additional mercury into the capillary. 
Getting just the right amount of mercury 
into or out of the capillary is largely a hit- 
or-miss affair, and, as anyone who has 
ever adjusted a Beckmann thermometer 
can testify, can be exceedingly tedious 
and frustrating. 

The difficulties in the overflow tech- 
nique are avoided in the Philadelphia 
Scientific Glass Company’s ‘Quick-Set” 
thermoregulator, illustrated in Figure 17A. 
The tungsten point makes contact with 
the mercury column right at the top of 
the capillary column. The control point 
is set by bringing the thermoregulator to 
precisely the desired temperature, then 
gently tapping the device. This discon- 
nects any surplus mercury from the cap- 
illary, and automatically sets the thermo- 
regulator. Models are available with 
sensitivities of +0.01° (Model QE-1006, 
$16.50) and 0.002°C (Model QSW-! 112, 
$24.95), range is room temperature to 
290°C. 

Recently, thermoregulators have be- 
come available which avoid the overflow 
technique by making possible continuous 
precise up-and-down adjustment o! the 
position of the metal wire cont:ctor 
within a hermetically sealed device. This 
is accomplished by means of an ex! nal 
magnet mounted in a collar that :: be 
rotated by hand about the top o: the 
regulator (Fig. 17B). This cause- the 
internal contact to turn, and screw self 
up or down in the tube. By referer» to 
a scale mounted in the tube, the ¢» ‘rol 
temperature can be pre-set over a hu ‘red 
degree range to any desired value, \ | 
precision of 0.1 to 1°C. Emil Gre «rs 
Roto-Stat ($46.75), Precision Scien ‘ics 
Micro-Set Regulator ($65), Bror 
Contact Thermometer ($35), Brinkm 
Jumo Contact Thermometer (1: ‘els 


(Continued on page A212) 
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A Spectrograph 


for only +1750! 


‘he 
ce. 
ch 
Vo. 
isi- 
h Models 
cal aie Choice of Three 
FOR INDUSTRY AND EDUCATION 
th 
th 635 Groovesimm BAUSCH & LOMB 
lan Grooves/mm Groovesimm | 
45007000A | 3700-74008 1.5 Meter 
i 
Bc STIGMATIC GRATING SPECTROGRAPH 
2250-3500 
Gecond order) (Second order) | Unbelievably fine line quality... at the lowest price in 
15A/mm 16A}mm the spectrograph field! Choice of models for fast, easy deter- 
= ispersion ) | First order) (First order minations of a wide range of metals and alloys, lubricants, 
ry Dispe (First order 
“4 7 5Amm pigments, pharmaceuticals, many other materials. Takes 
as net der) | (Second order) 10” length of 35mm film. Sturdy, stable. Compact: 5’x2’x1’. 
ter (Second 0 a 32,000 Complete with 36”x4” optical bed to accommodate all 
vs Resolving sen en (Second order) | (First order) current B&L accessories. ( Accessories extra.) 
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ve e B&L DUAL-GRATING SPECTROGRAPH 
m= —Photographs two different FR EE 
ip spectral regions in one expo- . 4 
sure (1850A-24000A range). 
8A/mm and 4A/mm dispersion. ANALYTICAL 
LITTROW SPECTROGRAPH—Two SZ PLANNING SERVICE 
2, easily interchangeable o 
unsu 
in lytical ... both wet = 
Ww range). system: a recommend efficient spectrographic m 
nd 10000A. and equipment to assure you best results for 
he LITTROW-ECHELLE SPECTROGRAPH today and tomorrow. 
or —Littrow prism system plus 
sie the B&L echelle: .3A/mm dis- 
| persion at 2000A, .6A/mm at pe 
5000A! 160,000 resolution with 
BAUSCH & LOMB OPTICAL CO. 
66140 St. Paul St., Rochester 2, N. Y. 
ECHELLE use Schedule free Analytical Planning Survey for me 
wit tt pectro- 
vol linear | O Send me B&L Spectrograph Catalog 0-277 
ed separation and resolving power | l 
a of B&L echelle photography. | NAME, TITLE. 1 
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A combination drying unit and 
Precision Balance, this instrument can 
be used for solids or liquids, and 
shows the percentage of moisture di- 
rectly to plus or minus 0.1%. 


Variable control of 650 watt un- 
breakable heating element and 
adjustable heater to sample dis- 
tance make possible a wide range 
of drying temperatures. 

The timer, with one minute settings 
up to 60 minutes, shuts off automati- 
cally upon completion of the drying 
cycle. 


daha cat das 


OHAUS SCALE CORPORATION 


1050 Commerce Avenue 
Union, New Jersey 


for complete information 


WRITE for FREE bulletin! 


t-3100 STRUCTO FRAME connector 


Easily removed, tempered, plated clips 
} permit connector to be removed without dis- 
turbing the support, Threaded fast- 
ener never contacts or burrs the rod! This fric- 
tion grip clamping principle has been proved 
vastly superior through use in 

tele] 


LS RE- 
QUIRED FOR ASSEMBLY! 
Ea. $.55 — Doz. lot: Ea. $.50 


L-3300 STRUCTO FRAME sase 


Features an upright sleeve with more than 100% 
gee height than conventional frame bases. 

is permits use of taller rods, assures greater 
tigidity and true alignment for the entire 
apparatus frame. NO TOOLS REQUIRED FOR 


ASSEMBLY! Ea. $.70 — Doz. lot: Eo. $.63 
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Chicago 34, 111. 
: LABASCO 
THE CHEMICAL RUBBER STANDARD SCIE! 
co. SUPPLY CORP. 
} 2310 Superior Ave. 2920 nest, Street 808 Broadway 
} Cleveland 14, Ohio Ft. Worth, Texas New York 3, MY. 
| _ See Labasco's full page ad on Page A233 
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ranging from $26 to $47), Palo’s Varia! Je 
Contact Thermoregulator ($38) and Gi n- 
eral Lab Supply Co.’s Key Thermor: g- 


ulator ($35) are examples of magn:+t- 
rotor mercury-in-glass regulators. 


A. 
Figure 17. Mercury contact thermoregulators 
that avoid the overfiow setting technique in ad- 
justment of the control point. A. Quick-Set type 
(Philadelphia Scientific Glass Co.) B. Magnetic 
rotor type. 


Princo (Precision Thermometer and 
Instrument Co.) has the ‘Magna-Set” 
device, which is a combination of the 
overflow type for coarse adjustment, and 
the magnetic rotor for fine adjustment. 
The control temperature can be pre-set 
within +0.005°C, range is —35 to 300°C, 
price $50. A low temperature model, 
which employs an alloy of mercury and 
thallium, is available under the name 
““Mercuthal Magna-Set,’”’ range —35 to 
—60°C, price $65. 

Emil Greiner’s Zeitfuchs-Doty tliermo- 
regulator ($32.50) and Lux Scientific 
Instrument’s Magnet-Set ($28.50) are also 
combinations of the mercury-overflow and 
magnetic-rotor types. 

A different approach to the prob!em of 
designing a hermetically sealed mercury 
thermoregulator with convenient 'ecise 
adjustment of the control point \- em- 
bodied in the Manostat Corpor::tions 
Ultra-Micro Thermoregulator (av ilable 
through Emil Greiner Co.; $125), -!own 
schematically in Figure 18. In this ‘evice 
the displacement of stainles- steel 
plunger entering a fixed mass of m. 'cury 
in a gasketed reservoir is acc ‘tely 
measured by a micrometer screw gv “ed to 
a mechanical counter which gives 2 igital 
read-out of the control temperati:. A 
secondary large plunger is used. to ~t the 
100° range of the instrument an) vhere 
in the interval from —35 to 200°C. The 


(Continued on page A214) 
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EXPERIMENT: 


The analytical determination of proper balance 
between price and performance in lab glassware 


Here’s an experiment which you will be interested in trying. Though 
it pertains more to economy than to a physical state or condition, it 
does offer the sound analytical reasoning which you, as a scientist, 
musi welcome. 

The premise is this: laboratory glassware is an “expense” item in 
schools and colleges and by cutting this expense substantially every 
science instructor makes available to himself additional money with 
which to purchase other equipment for his laboratory. 

This premise is based, first, on the fact that quality is maintained 
and, second, that the saving involved is substantial enough to warrant 
this time necessary to effect it. 

Actually, this experiment demands little analytical determination 
to ascertain the possible savings involved. One glance at the com- 
parative price chart listed below will show you the kind of savings to 
which we refer. 

Remember . . . these prices are for Doerr Diamond D quality 
glassware . . . glassware which we are proud to emblazon with our 
Diamond D trade mark. 

If you want facts to prove to school officials and school boards 
your contention that you can effect substantial savings on laboratory 
glassware, send for our booklet, “FACTS” . . . About The Economics Of 
laboratory Glassware”. Write to: Doerr Glass Company, Dept. J. 
Vineland, N. J. 


COMPARATIVE LIST PRICE CHART 
ITEM BRAND A BRAND B 
PIPETTE (1 ml in 0.01) $1.31 $1.57 
(Serological) 
PIPETTE (5 ml) 1.19 1.36 
(Volumetric) 


PIPETTE (1 ml) 1.14 1.28 
(Ostwald) 


CENTRIFUGE TUBE (15 ml) 1.28 1.28 


FLASK (100 ml) 2.73 3.01 
(Glass Stoppered) 


CYLINDER (100 ml) 2.71 2.94 


SEPARATORY FUNNEL (250 ml) 6.22 6.56 5.21 
(Squibb) 


NOTE: All Diamond D glassware is sold exclusively through 
laboratory supply dealers and cannot be purchased 
direct. We will gladly send you the address of the 
— lab supply house that carries the Diamond D 
ines. 


DIAMOND “D"; 


| Please send me FACTS BOOK 


| NAME 


COMPANY 


STREET 
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counter covers the 100° range in 0.02° 
divisions, and can be estimated to 0.01° 
or better. The control temperature can 
be pre-set with an absolute accuracy of 
0.1°. Sensitivity to temperature changes 
is +0.001°C. The gasketing is made 
gas-tight and temperature resistant 
through the use of silicone rubber, backed 
up with Teflon plugs. 


MANOSTAT ULTRA- 
MICRO 


Figure 18. Manostat Corporation's Ultra-Micro 
Thermoregulator. 


C. Temperature-Sensitive Resistors. Sev- 
eral manufacturers offer thermistor bridges 
set up to function as on-off controls. The 
Thermistemp Temperature Controller 


(Model 71, $135) of Yellow Springs 
Instrument Co., Ohio, has a range of 
—6 to 124°C and a sensitivity of +0.05° 
below 60°, and between 0.05° and 0.1° 
above 60°C. The control point is chosen 
by “dialing in’ the necessary bridge 
resistance, and can be pre-set within 


0.5°C. A similar instrument is avail- 


able as the Tri-R Temperature Controller 
(Model TCK, $140) of Tri-R Instruments, 
Jamaica, N. Y., with a range of —20° to 
120°C and a sensitivity of +0.05°C. The 
sensing elements in these units are ther- 
mistor probes, of the same nature as that 
in the Sargent Thermonitor, described 
previously. A thermistor bridge that is 
set up as both a temperature indicator 
and a proportional controller is the 
Series 560 Electronic Temperature Indi- 
cating Controller of Fenwal, Inc. 

Thermistor bridges for temperature 
measurement, but without the on-off 
control feature, are available from a 
number of sources, including Tri-R 
Instruments; Yellow Spring Instrument 
Co.; The Water Corp., Rochester, Minn.; 
and E. H. Sargent Co. 

D. Trapped-Vapor Regulators. The 
Fisher Vapor Pressure Thermoregulator 
($17.25) is of the trapped liquid-under- 
mercury type. Each liquid reeommended 
for use can cover, at most, a range of 
about 12°C. The same type of regulator 
is available from the Emil Greiner Co., 
and a similar device, in a unit containing 
a relay to control the bath heater, is 
available from the Will Corp. ($35.50). 

Relays. Both electromagnetic and 
electronic relays for thermostat control are 


readily available. The electromagnetic 
relays require that relatively large curre: ts, 
of the order of milliamperes to tenths of an 
ampere, pass through the regulator n- 
tacts. Usually, two of these relays re 
used in cascade: one, the coil of which 
pulls its armature in on milliamperes; 
the second, the coil of which is contro} |ed 
by the first, and through the contact- of 
which the heavy heater current flows. A 
very satisfactory type of heavy-duty relay 
for thermostat use, where the make-:nd- 
break of the contacts is frequent, is the 
mercury plunger type, shown schemat- 
ically in Figure 19. Current flowing 


Fig. 19. 


through the coil pulls an iron or a ceramic 
plunger down into the pool of mercury on 
which it floats. This raises the level of 
the mercury surface, causing it to close 
the circuit between two tungsten con- 
tacts. The contacting is always between 
two mercury surfaces; the entire system 


(Continued on page A216) 


Mechanism of mercury plunger relay. 
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LOW COST /Entirely New U-V Cuvettes 


ROUND / MATCHED / ULTRAVIOLET TRANSMITTING 


For use with 
Beckman DU Spectrophotometers 


Available for the first time, these low 
cost, ultraviolet transmitting, round 
cuvettes offer distinct advantages to 
all educational, industrial and other 
research laboratories. Multiple prob- 
lem of low cost, accurate U-V cuvettes 
now solved with these round, matched 
cuvettes. Proven in laboratory use over 
a year. No unusual etching noted 
when 4 normal acid or alkali concen- 
trations were allowed to stand for as 
long as two hours. 


They compare most favorably in ac- 
curacy, to say nothing of cost, with 
conventional square “‘quartz”’ cuvettes 
in the 235-340 mu range where 95% 
of all U-V measurements are made. 


74147A — Cuvettes, round, set of 4, 
matched to tolerance of 4% 


74147B — Cuvettes, round, set of 12, 
matched tc tolerance of 1‘; 


Accessories: 


Precision Molded Adapter — holds 
cuvettes in firm position. 


74217F — Cuvette Adapter, 


74217E — Cuvette Adapter wit! 
matched set of 4 cuvettes. . . . $25.00 


Cuvette Adapter Carriage —- prec'- 
sion made, yet versatile. 


74217D — Cuvette Adapter Carriag’. 


Direct your order or request for additional information to: 


aloe SCIeENtIFIC _ division of A. s. Aloe Company 
5655 Kingsbury, St. Louis 12, Missouri 


FULLY STOCKED DIVISIONS COAST-TO-COAST 
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Special Cartons for Du Pont Nitric Acid meet all I.C.C. standards of safety. Above, carton of nitric 
acid is dropped a distance of 4 feet to concrete floor. Package absorbs shock, protects the bottles. 


Now...DuPont Nitric Acid in Foam-Cushioned Cartons 


New disposable containers absorb shock, resist breakage 


Now, you get added safety and convenience when you order 
Du Pont Nitric Acid . . . thanks to new foam-cushioned car- 
tons. Unique boxboard construction features an inner core 
of shock-absorbing plastic foam to reduce danger of breakage. 
Far lighter than bulky wooden crates, these rugged cartons 
are easier to open, take less storage space. 

New easily disposable cartons for Nitric Acid join a list of 
other Du Pont packaging developments including: Single- 


trip Cartons for all reagents. Safety Grips on all heavier 5-pint 
bottles provide a secure and convenient hold for lifting and 
pouring. Dripless Sleeves of polyethylene make pouring safer, 
more accurate. Color Coding of labels and caps insures identi- 
fication, helps prevent contamination. 

On your next order, specify Du Pont Reagents. E.I.du Pont 
de Nemours & Co. (Inc.), Grasselli Chemicals Department, 
Wilmington 98, Delaware. 


DU PONT REAGENTS 


ACETIC ACID GLACIAL « AMMONIUM HYDROXIDE 
HYDROCHLORIC ACID « SULFURIC ACID 
NITRIC ACID 


REG. U.S. OFF. 


BETTER THINGS FOR BETTER UVING 
THROUGH CHEMISTRY 


GRASSELLI SALES OFFICES: Atlanta 8, Ga., 739 West Peachtree Street; Boston 10, Mass., 140 Federal Street; Chicago 32, Ill., 4251 
South Crawford Avenue; Cincinnati 2, Ohio, 603 Terrace Hilton Bidg.; Cleveland 14, Ohio, 1321 National City Bank Bidg.; Detroit 35 
Michigan, 13000 West 7 Mile Road; Milwaukee 13, Wisc., 6500 West State Street; Minneapolis 2, Minn., 1207 Foshay Tower; New Hoven 
13, Conn., 46 River Street; New York 1, N. Y., 350 Fifth Avenue; Wynnewood, Pa., 308 East Lancaster Ave.; Pittsburgh 19, Pa., 1715 Grant 
Bldg.; St. Louis 5, Mo., 10 S. Brentwood Bivd., Clayton. On West Coast: Braun-Knecht-Heimann Co., 1400 16th Street, San Francisco 19, 
Calif.; 650 West 8th South, Salt loke City, Utah; Braun Chemical Corp., 1363 South Bonnie Beach Place, Los Angeles 54, Callif.; 1745 
imperial Ave., Son Diego, Colif.; 2930 West Osborne Road, Phoenix, Ariz.; Van Waters & Rogers, Inc., 4000 First Avenue South, Seattle 4, 
Wash.; 3950 Northwest Yeon, Portland, Oregon; 801 N. Washington, Spokane, Wash.; Scientific Supplies Co., 600 Spokane St., Seattle 
4, Wash.; 713 S.W. 12th St., Portland, Oregon. in Canada: Du Pont of Canada Limited, Box 660, Montreal, P.Q., Canada. 


“*Fome-Cor” is a trademark of St, Regis Paper Company 


THE SECRET'S IN THE CORE! “Fome-Cor” container 

rd manufactured by St. Regis Paper Co. has 
1 acid-resistant inner core of 
Plastic foam. For added protection, same mate- 
Tial is used in construction of bottle nests. 
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is hermetically sealed. A variety of these 
relays is available from several sources, 
e.g., Ebert Electronics Corp., Queens 
Village 28, N. Y. ($12 to $30). 

Electronic relays employ a vacuum 
tube or transistor circuit to make it 
possible for a small current, of the order of 
microamperes, through the thermoreg- 
ulator switch contacts to control a large 
heater current, up to 10-15 amperes. 
At the present time, there appears to be 
a trend toward transistorized circuits in 
preference to vacuum tube devices. This 
is due to the fact that transistors are not 
only much smaller than \acuum tubes, 
but also have almost indefinitely long 
lives, and do not require the large power 
supplies that vacuum tubes need for their 
heated filaments. However, transistors 
are still considerably more expensive than 
vacuum tubes; also, transistors show 
considerable sensitivity to thermal effects, 
and many transistorized devices are less 
stable than their vacuum tube counter- 
parts. 

Typical of the relays currently avail- 
able are those from Wilkens-Anderson 
Co., Chicago (Waco Electronic Relay No. 
9802, $47.50); Electro-Physics Co., N. Y. 
(Elpheo Model 3, $45); Fisher Scientific 
Co. (Fisher Transistor Relay, $70); Emil 
Greiner Co. (Models E-1 to E-3, $35 to 
$62.50; Model 4, $115); Lux Scientific 
Instrument Co. (electromagnetic-type re- 
lay $22.50, electronic type $43.50); 
Brinkmann Co. (Jumo electromagnetic 
types, $21 to $66); and Precision Ther- 
mometer and Instrument Co. (Princo 
Transistorized Relay, $75). 


The Sensitrol electromagnetic relay 
(made by Weston, distributed by Emil 
Greiner, $84.50) is capable of reproduc- 
ibly opening and closing a circuit on as 
little as 10 microamperes of current, and 
it is possible to use this type of relay in 
place of the electronic circuit between 
the thermoregulator and the load-carrying 
control relay. 


Figure 20. Resonant-circuit relay. Ri, Ro are re- 
sistors, C is a capacitor. Closing of thermo- 
regulator contacts shorts out Ro, throwing circuit 
out of resonance, and causing ac impedance to 
decrease. 


An ingenious electrical trick for per- 
mitting a relatively small contact current 
to operate a load-carrying relay that re- 
quires a large coil current is incorporated 
in the resonant-circuit relay (Emil Greiner, 
$17.50), illustrated in Figure 20. The 
magnitude of the capacitance, inductance 
(i.e., the relay coil), and the resistance of 
the circuit are chosen so that the circuit 
will be electrically resonant for the fre- 


quency (60 cycles/sec) of the line volt: ge 
when the thermoregulator contacts . re 
open. In this type of circuit, the jn- 
pedance to the flow of ac is a maxim im 
at resonance; hence, not enough curr:nt 
flows to pull the relay in. The heate: js 
on under these conditions. When he 
bath temperature rises enough to close ‘he 
thermoregulator contacts, part of he 
resistance of the circuit is shorted . ut, 
the circuit is no longer in the reso) int 
condition, and the current through the 
relay coil increases, pulling in the arm: ‘ire 
and opening the heater circuit. ‘his 
type of circuit is also used by Precision 
Scientific Company in conjunction ‘ith 
their regulators in some of their insiru- 
ments. 


Bibliography 


“Constant Temperature Control,” 64 pp, 
1948, manual and catalog published by 
the Emil Greiner Co., 20-26 N. Moore 
St., New York 13, N. Y. 

Gitmont, R.., “Ultra-Micro Direct Setting 
Thermoregulator,’’ 1957, available from 
Emil Greiner Co. 

Karr, R. J., “Thermistor Actuated 
Temperature Regulation,” in ‘‘Scien- 
tific Apparatus and Methods,” house 
organ of E. H. Sargent and Co., 4647 
W. Foster Ave., Chicago 30, IIl., vol. 
6, No. 1, 1954. 

“Temperature Controlling, Measuring and 
Recording Instruments,” 17 pp, 1940, 
available from E. H. Sargent & Co., 
Chicago 30, Ill. 

The next article in this series will deal 
with laboratory centrifuges. 
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BAROMETER—Mercurial, U. S. Weather Bureau 
Professional Type. The mercury reservoir is con- 
structed of the Fortin principle and closely follows 
the design of the U. S. Weather Bureau pattern; it 
is recommended for educational, industrial and weather 
bureau use. 

The mercury level can easily be seen through a 
plane glass window in the cistern. This level can be 
adjusted by turning the thumb screw on the face of 
the reservoir. This thumb screw moves a disc which 
controls a leather diaphragm, thus zeroing the mer- 
cury level to the exact tip of a white plastic pointer 
permanently set into the roof of the mercury reservoir. 
The index for reading the height of the mercury column 
is attached to the vernier and prevents the usual error 
of parallax. The index may be accurately and easily 
set by the special friction type vernier adjustment. 

The barometer has English and Metric scales read- 
ing from 25 to 31 inches and from 64 to 79 cm.; it is 


Fher bach ; a suitable for use from sea level to approximately 3000 
DADS a es feet. The scales and verniers are linear engine divided 


mercurial 
barometer... 


CORPORATION on brass and heavily nickel-plated. The bright ape, 

corrosion resisting surface of the scale plate behind the 
— barometer tube facilitates the reading of the meniscus; 
readings can be made on both English and Metric 
sides of the scale to 1/100 inch and 1/100 cm. respec- 
tively. A standard grade thermometer is attached 
which reads in degrees Fahrenheit and Centrigrade. 
Base of barometer is a formed aluminum panel finished 
with instrument black wrinkle. A guard, similarly 
finished, protects the barometer tube between the 
cistern and scales. . 


P.O. Box 63 
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Newest in Perkin-Elmer’s line of analytical aids, the 
Model 221 assures that your laboratory — with this in- 
strument — can achieve and maintain a strongly compet- 
itive position in the field of infrared chemical analysis. 
The powerful Model 221 offers completely new concepts 
of automatic spectrum control, analyst convenience, 
push-button ease of operation and designed sampling 
versatility. 

In speed of analysis, in number of analyses per day, 


THE NEW PERKIN-ELMER” 


MODEL 221 INFRARED 
SPECTROPHOTOMETER 


gives every chemical laboratory 


the finest in accuracy, 
ease and versatility 
of infrared analysis 


in first-time accuracy of determinations — the Model 221 
is ready to bring a totally new dimension of infrared 
analysis to your laboratory, give you more useful infor- 
mation — faster. Send today for full details, including 
more remarkable spectra like that below. 

Features of the Model 221 include: 

e New Automatic Gain Control e New Programmed Scanning 
e New Automatic Speed Suppression e New 2-minute prism/ 
grating interchange e Ordinate scale expansion and compres- 
sion @e New sure-acting P-E recorder pen. 


INSTRUMENT DIVISION 


A high resolution run of ammonia 


Perkin-Elmer 


NORWALK 


CONNECTICUT 
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NEW, low-cost PYREX brand 


labware lets you give him 


safety and ruggedness... and still stay within your budget 


You want to start him off right. 

So you pick Pyrex brand labware. 
Labware that’s dependable, rugged, 
safe, long-lasting. Labware that’s ex- 
pertly fashioned from Pyrex brand 
glass No. 7740. No worries about cor- 
rosion, heat shock, or rough use. 

But what about cost? Well, with 
these new, low-cost items you can still 
give every student the quality glass- 
ware he deserves . . . and stay within 
your budget. 

Examples? The new 2124 burette 


can cost as little as $5.03; the 1550 re- 


agent bottle with polyethylene stopper 


just $0.55; and the two-piece student 
cylinder only $1.03.* 

And low initial cost is just the start 
because long-lasting PyREx labware 
can save you money all through the 
year. Many items are specially de- 
signed to serve the need of the student. 
Like the new 6440 thistle tube that’s 
square-shaped to prevent roll, rein- 
forced at wear points. Or the two-piece 
student cylinder—a glass column and 


*Prices based on orders consisting of an assortment of 100 packages of 
Pyrex brand labware. Order through your regular laboratory supply dealer. 


a detachable plastic, hex-shaped base. 
In case of breakage, you replace only 
the column, at /ess than the cost of the 
complete unit. 

Isn’t now the time to look into the 
safety and savings you get only with 
Pyrex brand glass laboratory ware? 
Consult our LG-1 Catalog and the 
NEW Supplement No. 3. For copies 
of either, write to Corning (lass 
Works, 83 Crystal St., Corning, \. Y. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN ASS 


PYREX’* laboratory ware ... the tested tool of modern resewrch 
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DETACH PAGE BY CUTTING ALONG 


OXIDATION BY POTASSIUM PERMANGANATE 


Submitted by: Roderich Scheer, Waldoberschule (Gymnasium) Charlottenburg, West Berlin, Germany 
Checked by: Daniel O. Smith, Northwest High School, Jackson, Michigan 


PREPARATION 

Provide pulverized potassium permanganate, 
glycerin, powdered sugar, an asbestos mat, and a mortar 
and pestle. 


DEMONSTRATION 

(1) Form a small cone of pulverized potassium 
permanganate on the asbestos mat with a small 
depression at the top. Place one drop of glycerin in 
the depression. Take precautions to prevent damage 
from the shower of sparks accompanying the spon- 
taneous combustion (oxidation of the glycerin by the 
permanganate). 

(2) Repeat the experiment using a mixture of 
potassium permanganate pulverized and powdered 
sugar. Ignite by using a drop of water in place of the 
glycerin. 


Caution: Do not grind this mixture. Pulverize in- 
gredients separately and mix by rolling powders on a 
sheet of paper. 

(3) Grind a very small portion of the mixture from 
experiment (2) in a porcelain mortar. Ignition again 
takes place. Use appropriate precautions. 


REMARKS 

The dense smoke and fumes from the ignition will 
turn litmus paper blue. Small green spots are at- 
tributed to MnO which is strongly basic. 

Equations proposed by the author are as follows: 
14K MnO, + 4C;H;(OH); = 7K,CO; + 7Mn,0; + 5CO, + 16H,O 

12KMnQ, + = 6K,CO; + 6Mn.O0; + 6CO, + 11HO, 
The above are examples of spontaneous combustion. 


Potassium permanganate should not be allowed to 
come in contact with organic substances. 
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THE ALUMINOTHERMIC PROCESS—A VARIATION (A Chem Kd 


Submitted by: Charles Chakoumakos, Wantagh High School, Wantagh, New York 
Checked by: Daniel O. Smith, Northwest High School, Jackson, Michigan 


PREPARATION 
Assemble the apparatus shown at the right. 


The crucible, which acts as 


the reaction vessel, is provided with a '/;-in. orifice in the bottom. The Vycor 
crucible, tripod, and gallon can are centered directly below this hole. 


DEMONSTRATION 


The magnesium strip is firmly entrenched in the mixture and ignited with a 


Bunsen flame. 


The usual display of this energetic reaction is evident. The 


customary safety precautions against flying sparks are necessary. 


REMARKS 


The Vycor crucible cracks only on cooling. The slag and iron are solid by 
Quenching in cold water 
will remove the Vycor glass for a closer study of the slag and iron. 
resistance of Vycor becomes obvious. The gallon can with sand is a safety 


then, and the relationship of slag over iron is clear. 


precaution. 


EDITOR'S NOTE 


or an alternate and perhaps more dependable ignition procedure, see ALYEA, 
“Tested Demonstrations in General Chemistry,” 7-3, JouRNAL OF CHEMICAL 


Epvcation, Easton, Pennsylvania. 


The heat 


A, Magnesium ribbon; B, sand 
crucible, 100 ml; C, starting mix- 
ture; D, ring; £, thermite; F, 
paper cover; G, hole; H, Vycor 
crucible, 30 ml; J, pipe stem tri- 
angle; J, tripod; Pa gallon can; 
L, sand or dirt 
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... laboratory glassware that shrugs off heat shock and chemical attack 


New Kimax “hard” glass apparatus offers 
exceptional resistance to heat shock, 
mechanical shock and chemical attack. 
And it’s easy to repair and modify .. . 
can be sealed to your present borosili- 
cate apparatus. 


24005 EXTRACTION APPARATUS. Condenser 
jackets and exterior bodies are made of 
heavy, uniform tubing for greater strength. 
In new design vapor by-pass channel pro- 
tects siphon tube. Interchangeable with 
other makes. In 30, 38, 50mm sizes. 


25055 BOILING FLASK. Made to withstand 
severe thermal shock. Finely ground joints 
provide vapor-tight fit when used with ex- 
traction apparatus. Flat bottom adds sta- 


bility. In 125, 250, and 500 ml capacities. 
16040 CONNECTING BULB. Lower tube fits 
special Kjeldahl stopper. Inside tips de- 
signed for unrestricted counterflow of liq- 
uids and vapors. Glazed tips and uniform 
tubing provide extra strength. Two bulb 
sizes, 45 and 55mm. 


26505 ERLENMEYER FLASK. First to be made 
available with screw-cap finish. Useful for 
mixing and storing culture media and for 
many chemical purposes. Supplied with 
caps. Available in 125, 250, 500, and 1000 
ml capacities. 

29048 SEPARATORY FUNNEL. Large neck 
openings and sloping shoulders permit easy 
cleaning. Stems are sized to permit liquid 
column to break and drain after shut-off. 


KIMAX is available through dealers in the United States, Canada and principal foreign cities. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 
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Stopper hand-lapped to neck for leak- 
proof fit. In 60, 125, 250, 500, 1000 ml 
capacities. 

27400 KJELDAHL FLASK. Necks tooled to in- 
sure accurate stopper fit. Reinforcing beads 
at top and uniform walls minimize breakage. 
Chemical resistance of KG-33 glass greatly 
reduces etching. Seven sizes, from 10 ml 
capacity to 800 ml. 


Kimax enables Kimble to offer greater 
savings because of its more comp'cte 
line. Ask your dealer about quantity <lis- 
counts. Kimble Glass Company, your 
most complete source of laboratory ¢'2ss- 
ware, is a subsidiary of Owens-IIli: ois, 
Toledo 1, Ohio. 


Owens-ILuinois 


GENERAL OFFICES TOLEDO 1, 0:{10 
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OUTSIDE COMPETITION STIMULATES INTERESTING CAREERS 


Du Pont competes directly with major 
producers in all of its basic product 
lines. In plastics, Du Pont has 18 major 
competitors; in sulfuric acid, 20; in 
coated fabrics, 100; in photo chemicals, 
16; in explosives, 16; in pigments, 40; 
and in paint, 1200. Du Pont antifreezes 
compete with 245 different brands. Of 
course, aside from direct competition 
between like products, Du Pont faces 
competition from many different prod- 
ucts serving the same purpose. 


To continue to compete successfully, 
we must be strong in ideas, in talented 
young men and women. It’s these men 
and women, discovering, producing, 
improving and selling our products, 
who enable us to stay competitive. 


Your graduates will find themselves 
in a stimulating atmosphere at Du Pont 
with time to think, encouragement to 
contribute ideas and unmatched facili- 
ties to produce. 


WATCH THE 
DU PONT “SHOW OF THE MONTH” 
ON TELEVISION 
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10 mi at 26,000x" 
a id | maintain material 

erature 


ATI 
ED CENTRIFUGE ; 


This unique combin f mrge capacity: higher speed and 
lower controlled tem re increases the value of centrifugal 
force aS 2 basic resear h 


HIGH “G” HEADS: The 8-place 50 mi head delivers 40,000 x 
the 6-place 250 mi head, 26,000 x G. Adapters are available for 
use with smaller tubes. Additional heads and attachments are 
being developed. 


are obtained by 4 direct drive, special motor. _ 


less autotransformer control. 


20°C and +40°C are kept 
P refrigeration unit, an 
exclusive oil and a new combination of 
plastic foam @ 


USE THE COUPON to get all the facts about this all-new and 
better high-speed refrigerated centrifuge from International - -- 
Your Dependable Source for Centrifuge! Force. 


1213 SOLDIER’ 
Ss 
FIELD ROAD, BOSTON 35, MASS., STad 
STadium 2-7900 


Please rush 
complete data on 
with automatic acceleration new HR-1 High-Speed Refrigerated Cen 
Ci ies. per R i ‘ati 
j 
essor trifuge 


Title 


STAINLESS STEEL BEAKERS TAKE HEATING AND 
BEATING—AND POUR LIKE GLASS BEAKERS! 


If you haven’t yet POURED from a_ different LaPINE stainless steel beakers 
LaPINE Stainless Steel Beaker, you’ve you'll never use a substitute again! 
a treat coming! 

The exclusive, fully formed spout lets ORDER FROM THIS CHART! 
you pour quickly, accurately, safely. No Genuine LaPINE Stainless Steel Beakers 
more waste, mess or loss with Pour-out Spout 

Special, costly, exclusive LaPINE dies Catalog Me. CE B1-45 
form a true pouring lip in extra heavy gauge 
stainless steel. All sizes from 50 to 4000 ml 50 27 $1.60 $1.45 
(Griffin Low Form) are constructed to 3 ae 
take the roughest treatment—yet handle 600242 3.35 
and pour like glass beakers. 1200 325 4.15 
2000 446 5.00 


Order an assortment of LaPINE beak- 3000 586 6.10 
ers now. Once you’ve used these really 4000 691 6.65 


ARTHUR S.LaPINE and COMPANY 
LABORATORY SUPPLIES « EQUIPMENT + REAGENT AND INDUSTRIAL CHEMICALS 
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+Do you determine iron in paints and pigments? ores and metal- 


lurgical samples? water and industrial wastes? in foods and 


\shemicals? 


When you analyze for iron in these materials—or in any process 
swhere iron is critical—there are many ‘Baker Analyzed’ Re- 
te ents available for your specific needs, each controlled and 
labelled to assure you of the highest purity. 


s a reducing agent: ‘Baker Analyzed’ STANNOUS CHLORIDE 
Dihydrate). The label reports the actual assay—98.0% or 
nigher. Critical impurities are defined to the decimal: iron 
0.002% max.) and other Heavy Metals (as Pb) (0.010% max.) are 
Jetermined and reported separately. Clarity of acidic solutions 


's assured by the test: Solution in HCl. 


iAs an oxidizing agent and reference standard: ‘Baker Analyzed’ 

‘ASSIUM DICHROMATE, Primary Standard. Purity is defined 

dy the precision lot assay (99.95% min.) and the actual lot 

inalysis as shown on each label. Uniform crystal size assures 
in handling. 


As an iron reference standard: ‘Baker Analyzed’ FERRIC 
\MMONIUM SULFATE (Dodecahydrate). The actual lot assay 
¢99.0% min.) reported on the label saves you time in preparing 
d (a standard iron solution. High purity is assured through the 


determinations reported on the label. 
As a chromogenic agent: “Baker Analyzed’ AMMONIUM THIO- 


| SYANATE. This reagent is especially suited for determining 
_ amounts of iron colorimetrically. 


nalytical, research and development chemists. You can 
‘\lways depend on ‘Baker Analyzed’ Reagents for higher defined 


Analyzed’ label. You will find the Actual Lot Assay (not merely 


= The Actual Lot Analysis appears on every ‘Baker 


range assay) on more than 300 ‘Baker Analyzed’ labels. 


i J.T. Baker Chemical Co. 


Phillipsburg, New Jersey 


Analyze 


PAINT AND 
PIGMENT INDUSTRY 
In the control and 
blending of extreme! 
critical colors, the 
pigment industry makes 


use of ‘Baker Avalyzed’ 
Reagents bec.\:¢ they 
meet exactin 


specificatis. 
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help you quickly and accurately 


YourLSR...let him help 
solve your problems of 
laboratory supply. 


Your LSR (Laboratory Supply 
Representative) is an expert. 
His job is to supply you with 
the equipment, glassware, and 
chemicals you need—when you 
need them. His aim is always to 
anticipate your supply prob- 
lems. When emergencies arise, 
call him at once. His knowl- 
edge and experience can work 
for you. He’s a good man to 
know better. 


MINING INDUSTRY 

For determining the iron 
content of ores, ‘Baker 
Analyzed’ Reagents for iron 
determinations provide higher 
defined purity to help you 
work with greater speed 

and accuracy. 
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GREINER OFFERS NEWEST LINE OF 
Nuclear Detection Instruments 


21214, Ratemeter $595 ff A | ¥ Oo N a a * 


Portable Survey Meters G21214 N Sample Charger—$220 
From 109.50-185.00 


A complete, highly versatile line of nuclear tubes and instrumen- 
tation is available for your most exacting research, medical and 
industrial counting applications. 


For laboratory, industrial and field use, Greiner offers a diversified 
group of instruments, all designed for speed, accuracy, efficiency 
and economy. Whether your requirements call for survey and 
monitoring instruments, ratemeters, special systems or control 
devices, we can supply units that have proven their superiority 
in numerous industrial and government nuclear installations. Typ- 
ical of such instruments is the company’s precision laboratory 
ratemeter—the first commercially available log-linear count rate- 
meter. This instrument has a recorder jack, is ideally suited for 
analytical work and is widely used for chromatogram applications. 


End Window Counter 
Gamma Counter 
BF, Neutron Counter 


Write For Complete Information On Counter Tubes. 


For truly precise counting requirements there are more than 100 
varieties of neutron detectors, halogen quenched counter and 
integrator tubes, organic quenched, and other types of alpha, beta 
and gamma detectors. If your specific application is not covered 
by our tube catalog, we can develop detectors and systems to fill 
your need. 


Our research and engineering group is ready to consult with you 
on specific nuclear component and instrumentation problems. 


University purchases of instruments shown can be covered by 
U.S.A.E.C. grant. 


The EMIL EINER Co. 


20-26 N. MOGRE STREET , NEW YORK 13, N.Y. 


RADIOACTIVITY 
RATEMETER 


for schools 


and laboratories 


Eligible for U.S.A.E.C. 
Direct Financial Assistance 


DUAL RANGE: 
0 to 5,000 CPM 0 to 50,000 CPM 


LIST PRICE: $179.50 


including probe, tube and other accessories 
Quantity Discounts Upon Request 


The ANTON TYPE 44 RADIOACTIV- 
ITY RATEMETER is a versatile count 
ratemeter specifically designed to provide 
accurate measurement of radioactivity for 
school, university, industrial and medical 
laboratories. Its many exclusive features 
are the result of extensive research and 
development carried out in cooperation 
with industrial radiological laboratories, 
medical research centers and leading edu- 
cators. This instrument is currently used 
by N. Y. City schools and leading univer- 
sities. 


EXCLUSIVE FEATURES: 


High Range: 0 to 50,000 CPM 

Input designed not to block with high amplitude 
pulses, 

Long-lived, stainless steel, halogen quenched, thin 
walled (30 mg/cm?) counter tube. 


You may also use any other counting tube type 
(halogen quenched or organically quenched) thus 
making this the most universal, low-priced ra‘e- 
meter available. 


Jack for external meters. 


Terminal board construction for easy “check poin!’ 
maintenance. 


Standard quality components, completely inter- 
changeable and available from stock. 


Specifically designed and tested to perform all te 
experiments and demonstrations in “Laborato’y 
Experiments With Radioisotopes . . .” edited 2y 
S. Schenberg, Supervisor of Science, "N. Y. Boord 
of Education and reviewed by Dr. J. H. Har'cy, 
N. Y. Operations Office, U. S. Atomic Ene:2y 
Commission. 
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New Apparatus and Equipment 
» Karl Heitz, Inc., 480 Lexington Ave., 
New York 17, N. Y., offers the light- 
weight compact “Bleeker” pocket spectro- 
scope. 


> Beakers from 250 to 4000 ml of molded 
polypropylene for optimum high-tem- 
perature service are available from 
American Agile Corp., P.O. Box 168, 
Bedford, Ohio. 


p> An extremely small, easily attached, 
single-digit, ten-position chart marker 
that prints close to the left-hand edge 
of the chart on any type strip chart 
recorder leaving the chart almost un- 
obscured, has recently been developed by 
Royson Engineering Co., Hatboro, Penn- 
sylvania. 


> Resembling a bright-red cannon ball, 
Ansul Chemical Co., 1 Stauton St., 
Marinette, Wisconsin, offers a new multi- 
purpose fire extinguisher, the Monitor, 
which features a unique spherical design 
and one-hand operation. 


> A Pyrex brand graduated cylinder 
equipped with a metal shield and handle 
for protection against corrosive chemicals 
has been developed by Corning Glass 
Works, Corning, New York. 


> A new Recording Polarograph for 
laboratory use has been developed by 
E. H. Sargent & Co., Department R.P., 
4647 W. Foster Ave., Chicago 30, Illinois. 
This Recording Polarograph, called the 
Model XV, is designed with maximum 
simplicity of operation for the routine 
analvst. 


> A group of inexpensive, complete 
labor: tories for use by-college students for 
training in analytical and _ industrial 
process application of radioactive isotopes 
has heen announced by Nuclear-Chicago 
Corp, 223 W. Erie St., Chicago 10, 
Illinois. 

_A typical student laboratory would 
includ: a shielded Geiger-Mueller counter 
and sample changer, radioactivity ab- 
sorbers for plotting energies of different 
radiations and discriminating against 
undesired radioactivity, a scaler which 
Mecorporates its own high-voltage supply 
and decimal readout, a timer, and a com- 
plete set of radioactive sample preparation 
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When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. Pamphlets, 
booklets and similar literature are gratis unless otherwise specified. 


equipment, radioactivity standards, and 
radiation sources. A wide variety of 
different radioactive standards and sources 
are provided so that the student can 
become intimately acquainted with all 
the commonly used radioactive materials 
and the ways to measure and use them. 


p> A line of gas-oxygen ribbon burners 
is now being made by the Bethlehem 
Apparatus Co., Inc., Hellertown, Penn- 
sylvania. The burners are used for 
flaring, glazing, cracking, annealing, and 
sealing hard glass and quartz in glass 
shops, laboratories, and in plants where 
glass products are manufactured and 
fabricated. Air can be added for soft 
glass operations. 


> The Nalge Co., Inc., P.O. Box 365, 
Rochester 2, New York, offers new 2- 
and 5-gallon polyethylene jugs for storing 
and dispensing corrosive liquids. Also 
they have developed two new graduated 
beakers of polyethylene, 1250 and 2500 ml. 


p> A new line of fume hoods designed for 
installation on existing laboratory tables 
and benches is now being manufactured 
by Laboratory Construction Co., 8811 
Prospect, Kansas City, Missouri. 

p> A new, improved “C.R.C. Airexpelor,” 
featuring an exclusive non-fouling valve 

(Continued on page A228) 


Volume 36, Number 4, April 1959 / A227 


s. STONEWARE 


AKRON 9,OHIO 


| hem 
| 
‘ 
« 
: 


THE GODFREY MOLECULAR MODEL KIT“ 
FOR RESEARCH AND PROCESS CHEMISTS, TEACHERS AND STUDENTS 


Construct all existing organic forms... many inorganic forms... 
easily and quickly . . . and with less expense. First to realistically show 
the flexibility and compressibility of actual atoms using pliable PVC. 


FEATURES: 


* Most Accurate Representation of 
Van der Waal’s and Co-valent Radii 


* Correct Presentation of Small Ring Compounds 


* Clear Demonstration of Hydrogen Bonding, Gg / 
Steric Hindrance and Atomic Weight 


Assemble 
Quickly / 


The pliable PVC atoms are 
brought together using spe- 
cial polyethylene connectors, 
easily inserted to give posi- 
tive connection. Large mole- 
cules do not fail apart. No 
special tools required. 


MODEL 40 GODFREY MOLECULAR MODEL KIT 


Complete in sturdy box with instruction manual, 
colorful atom models and connectors. Atoms con- 
tained: Tetrahedral carbon 17, Trigonal carbon 
15, Digonal carbon 5, Hydrogen 32, Digonal oxy- 
gen 5, Carbonyl oxygen 5, Quaternary nitrogen 5, 
Nitrogen amine cap 5, Trigonal 


nitrogen 5, Chlorine 4, Digonal $ 49-50 


Separate Atoms of above ............. 50¢ ea. 


* Easy Construction of Bicyclic Compounds 


*% Atoms Magnified 165,000,000 Times! 
*U. S. Patent Applied for 


SEND FOR DESCRIPTIVE COLOR FOLDER 


Bronwill, Dept. JC, Box 127 Brighton Sta., Rochester 10, N. Y. | 


Gentlemen: Please send descriptive color folder 


-BRONWILL 
Scientific Division 
WILL CORPORATION | 
Rochester 10, N. Y. aii 


City Zone. State 
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consisting of a corrosion-proof staink <s 
steel ball and ball socket, has be» 
developed by the Chemical Rubber C.,, 
Special Products Division, 2310 Super: »r 
Ave., Cleveland 14, Ohio. This is unlike 
the conventional brass water aspirators. 


> Machine and Instrument Design Cor))., 
109 Broad St., New York 4, N. Y., offers 
a new Airborne Particle Sampler to 
collect radioactive airborne particles in 
specific areas in the laboratory or in- 
dustrial plant to determine possible air 
contamination when working with volatile 
radioactive materials; or for gencral 
air pollution analysis and control. 


> Four new circuit design kits for the 
electronics engineer have been introduced 
by Victory Engineering Corp., 586 Spring- 
field Rd., Union, New Jersey. These kits 
give the man responsible for circuit design 
a complete selection of versatile VCO 
varistors or thermistors from which almost 
any applications may be solved or from 
which basic specifications may be derived. 


p> A new motor-driven mortar and pestle 
grinds any material quickly and _thor- 
oughly to any graduation required ac- 
cording to the manufacturer, Torsion 
Balance Co., Clifton, New Jersey. 


New Literature 


@ The Cobalt Information Center an- 
nounces the availability of a new il- 
lustrated quarterly review, Cobalt. This 
journal (published both in French and 
English) will present articles of general 
interest, technical articles on the varied 
uses of cobalt and its alloys, reports on 
cobalt research and development projects 
sponsored by the Centre d’Information du 
Cobalt, abstracts of current U. 8S. and 
European literature on cobalt, and news 
items of interest to cobalt users. This 
new review will replace the monthly 
publication Literature Abstract Bulletin, 
which has been discontinued. 

Interested persons may obtain this by 
addressing requests on company |letter- 
head to the Cobalt Information Center, 
c/o Battelle Memorial Institute, 505 
King Ave., Columbus 1, Ohio. Requests 
outside the Americas should be directed 
to Centre d’Information du Cobalt, 
35, rue des Colonies, Brussels, Belgium. 


@ The U.S. Atomic Energy Commission 
offers a new service—Revision Sheeis for 
the Trilinear Chart of Nuclides. 
Revision Sheet issue consists of revised 
hexagons for a maximum of 49 nuclides, 
printed on an X Il-inch gummed 
sheet. The arrangement of indiv ual 
hexagon “stamps’’ on the sheet mini:izes 
the amount of cutting required to free 
them for affixing—as one would po-tage 
stamps-to the Chart at the proper n' lide 
positions. The first issue, July, '58, 
covers significant data changes fo: the 
period July, 1956 (the “cut-off” da‘. for 
publication of the Chart) through une, 
1958. Subsequent sheets will be i-sued 
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from time-to-time as’ warranted by the 
accumulation of new data, probably on 
the order of two to four times per year. 
Indefinite subscription is $1 and should be 
sent to the Superintendent of Documents, 
U.S. Government Printing Office, Wash- 
inzton 25, D.C. 


@ December, 1958, issue of Advanced 
Materials Technology discusses magnesium 
oxide and silicon carbide refractory 
materials and is available from the 
Carborundum Co., P.O. Box 337, Niagara 
Fails, New York. 


@ Spring issue of Aerograph Research 
Notes, a quarterly technical bulletin on 
the techniques and equipment of gas 
chromatography, is now available on 
request from Wilkens Instrument & 
Research, Inc., P.O. Box 313, Walnut 
Creek, California. 


@ A report based on the results of a 
recent laboratory study comparing the 
effects of high aromatic fuels on oil- 
resistant elastomers has been published by 
Thiokol Chemical Corp., 780 N. Clinton 
Ave., Trenton 7, New Jersey. The test 
data shown indicates that the trend to 
higher aromatic hydrocarbon levels in 
fuels is a significant factor in compounding 
rubber goods to obtain the required fuel 
resistance and performance. 


@ A valuable guide to the corrosion 
resistance of ‘“Haynes’’ alloys is now 
available. Packed into this new 40-page 
booklet are many charts and graphs that 
show penetration rates for the alloys in 
over 250 corrosives. These alloys are 
products of Haynes Stellite Co., Division 
of Union Carbide Corp., Kokomo, Indiana. 


@ A new 28-page compilation of abstracts 
of patents and journal references on dimer 
acid is offered by Emery Industries. It 
contains abstracts of 113 United States 
Patents and 27 published articles dealing 
with the use and application of the acid, 
which is a mixture of relatively high- 
molecular-weight dibasic and tribasic 
acids. For a copy of the abstracts, write 
Emery Industries, Inc., Dept. 5, Carew 
Tower, Cincinnati 2, Ohio, and request a 
copy of Technical Bulletin No. 412. 


@ Volume II, Number 1, Scientific 
Apparatus and Methods, is now available 
from E. H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, Illinois. 


@ Will Corp. has just published a 40- 
page Catalogue of Secondary School Sci- 
ence Supplies. Copies will be furnished to 
School Administrators and Science Teach- 
ers. Please write to Will Corp., Box 
1050, Rochester 3, New York, on your 
schoo! letterhead. 


@ Alve Scientific, 5655 Kingsbury, St. 
Louis 12, Missouri, offers the latest 
edition of their New and Recent Devices. 


@ A new edition of the catalogue, Re- 
search Chemicals from Dow, listing more 
than 250 compounds that may be used 
i new product development work, is 
available from the Technical Service and 
Development, Dow Chemical Co., Mid- 
land, Michigan. 


@ The Ames Laboratories, Inc., 132 


Capacity 111 grams 
(201 grams using 
auxiliary weight) 

SENSITIVE TO 


0.01 g. or less 

Rapid Weighing 


Good Sensitivity 


High Stability 


Corrosion- 
Resistant 


RELIABLE - FAST ACCURATE ALL-AROUND | 
Welch TRIPLE-BEAM BALANCE 


All Exposed Parts of Siaduless Sileel 


4030. TRIPLE-BEAM BALANCE, High Form. Each $27.50 
4031. AUXILIARY WEIGHT. Eech $1.50 
4030C. PLASTIC COVER For No. 4030. 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 

ESTABLISHED 1880—— 

1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 

Manufacturers of Scientific Instruments and Laboratory Apparatus 


PERFORMANCE- 
TESTED 


NO. 4030 


Each $1.60 


Water St., South Norwalk, Connecticut, 
announces the availability of a new 
catalogue listing many new fine chemicals. 


@ Technical Bulletin No. 2 published by 
Nuclear-Chicago Corp., describes the 
evaluation of mixing techniques with 
readioactive isotopes. The brochure lists 
the common methods of evaluating 
mixing and cited the advantages to be 
gained through use of radioactive ma- 
terials. A number of practical industrial 
applications are described. Copies may 
be obtained by writing Nuclear-Chicago 
Corp., 229 W. Erie St., Chicago 10, 
Illinois. 


@ The Petrochemicals Dept, American 
Cyanamid Co., 30 Rockefeller Plaza, 
New York 20, N. Y., has changed their 
Acrylo-News somewhat, deleting some 
categories and adding Fibers and Ad- 
hesives. Copies are available. 


@ A copy of Optical Products can be 
obtained by writing to Bausch & Lomb 
Optical Co., 635 St. Paul St., Rochester 2, 
New York, specifying Catalogue L-86. 


@ Research Highlights of the National 
Bureau of Standards, Annual Report, 
1958, National Bureau of Standards 
Miscellaneous Publication 226, 138 pages, 
45 cents. (Order from Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C.) 

This report highlights research and 
development programs for fiscal 1958 at 
the National Bureau of Standards. It 
describes a wide range of scientific studies, 


laboratory experiments, instrument de- 
velopments, and technical publications. 
The Bureau’s basic role in the scientific 
community is leadership in the science 
of measurement. This requires, in part, 
developing and improving physical stand- 
ards and standard materials; developing, 
refining, and fostering the use of measuring 


‘techniques and instruments; and deter- 


mining precisely properties of materials 
not known with sufficient precision 
elsewhere. 


@ Research centering around the fluores- 
cent qualities of various compounds has 
been accelerated recently through the 
use of an instrument called the Aminco- 
Bowman Spectrophotofluorometer. 

As scientific papers are published on 
this instrument, Aminco incorporates 
them into a bibliography divided into three 
general sections: techniques, instrumenta- 
tion, and applications. In addition, this 
publication includes a comprehensive 
list of fluorescent compounds (many of 
which were not previously known to 
fluoresce). Copies of this publication 
and Bulletin No. 2278, which describes 
the instrument, may be obtained free 
upon request from the American Instru- 
ment Co., Inc., 8030 Georgia Ave., 
Silver Spring, Maryland. 


New Chemicals 


@ Nuclear Chicago Corp. is pleased to 
announce the availability of a new 
standards and sources set. This is the 


(Continued on page A230) 
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Ferrocene 


(Dicyclopentadienyliron) . . . An unusual compound 
with interesting properties. 


SPECIFICATIONS 


Appearance and Form: Orange, Crystalline solid with camphor-like 


odor 
Melting Point: 173° - 274° C. 
Solubility: Insoluble in water, slightly soluble in ben- 


zene, ethanol, ether and petroleum ether. 


Ferrocene (MC&B 8758) is the parent compound for a novel group of organic 
metallic compounds. It displays stability and other properties of aromatic 
compounds. Some of the reactions it undergoes are also typically aromatic. 
Although not commercially used, it shows significant anti-knock properties 
when added to motor fuels. Available from MC&B and MC&B Distributors 
at $17.50/10g. 


Matheson Coleman & Bell 


Division of The Matheson Company, Inc. 


Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


SURFACE GOES ALL THE WAY THRU 


can be scrubbed, scoured or honed 
without harming the surface 


ALBERENE stone 


For FREE literature and technical assistance address: 
ALBERENE STONE CORPORATION, 386 FOURTH AVENUE, NEW YORK 16, N.Y. DEPT. J 
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first time a set of this type has ever be +n 
offered. 

Colleges and universities will find the 
set an effective teaching aid for dem. n- 
strating calibration procedures and or 
explaining nuclear phenomena such as 
absorption, backscattering, and radiat on 
characteristics. 

The standards and sources are contaiied 
in an attractive walnut case along wit! a 
source handler, instruction booklet, «nd 
100-microliter pipet with syringe. De 
scriptive literature on the set can be 
had on request from Nuclear-Chic.go 
Corp., 229 W. Erie St., Chicago 10, 
Illinois. 


@ Twelve methylated compounds and 
thirteen nitrogen heterocyclics are being 
offered in development quantities up to 
55 gallons by Ansul Chemical Co. The 
chemicals are listed in a folder titled 
Chemicals for Research. To obtain it 
and further information about the chem- 
icals available write: Market Research & 
Development Dept., Ansul Chemical Co., 
Marinette, Wisconsin. 


Miscellany 


* A newly-discovered method for pro- 
ducing ultra-fine metal powders with 
particles only one-millionth of an inch 
in diameter—a thousand times smaller 
than any previously obtainable—promises 
to unlock heretofore unknown processes 
or applications in the catalytic chemical 
process, powder metallurgy, and other 
industries. Both military and com- 
mercial importance is attached by a 
number of scientists who have been 
investigating the highly reactive powders. 

The development was revealed by 
Frederick H. Greene, Jr., vice-president 
of National Research Corp., following 
several months of initial research tests. 
“The powders are in effect completely new 
materials with remarkably different prop- 
erties from the base metals of which 
they are made,’’ Mr. Greene said. First 
of the metals to receive NRC’s considera- 
tion for production scale-up is aluminum. 
Tron and nickel powders have also been 
made in the same size range and are 
expected to offer a large number of 
new magnetic and electromagnetic ap- 
plications. 

Additional information is available 
from John M. Lee, Commerical Develop- 
ment Dept., National Research Cor; , 70 
Memorial Drive, Cambridge 42, Mssa- 
chusetts. 


% Some $13,500 in awards—doubl« the 
amount given last year—will be offer to 
the nation’s science teachers this yor 12 
the expanded Science Teacher 
ment Recognition (STAR) awards pro- 
gram, it was announced recently b) the 
National Science Teachers Associ: ‘ion. 
NSTA, a department of the Nat:onal 
Education Association, is sponsor 0° the 
program. 
(Continued on page A232) 
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Sofest most Practical Products 
Lelong in Your Laboratory 


Unbreakable, Chemical-resistant NALGENE lab- __ it delivers long-lived, dependable service. And 
ware brings safety to your laboratory...econ- economy starts right at the outset with NaL- 
omy to your operation. Because NALGENE does _ GENE’s low initial cost. Quality, dependability, 
not break, it prevents accidents. Because NAt- _long-service, and economy . . . make NALGENE 
GENE has high chemical and heat resistance, lab-ware a profitable investment for your lab. 


ATLL 


Your dealer will be happy to give you more information 
about the complete line of NALGE lab-ware. 
Ask him for our catalog number H-459 oy. a ROCHESTER 2, NEW vein 


This Spring sees the Nalge Company in its * 
new building and manufacturing plant. The 
improved facilities will insure the continuance of = 
the research and service that has made Nalgea — mT 
new leader in the field of laboratory apparatus. 


WORLD’S LARGEST PRODUCER OF POLYETHYLENE LABORATORY WARE 
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The awards, conducted under a grant 
from the National Cancer Institute of the 
National Institutes of Health, are de- 
signed to improve the teaching of science 
and in turn create the bonus effect of 
interesting students in the study of 
scientific subjects. 

The competition is open to all science 
teachers in public and non-public schools 
and will close December 15. Science 
teachers wishing further information and 
entry blanks can write to NSTA head- 
quarters, 1201 Sixteenth St., N. W., 
Washington 6, D. C. 


% The Fourth International Symposium 
on Free Radical Stabilization will be held 
at the National Bureau of Standards, 
August 31 to September 2, 1959. In 
accordance with the theme of the meeting, 
“Trapped Radicals at Low Tempera- 
tures,’”’? emphasis will be placed on the 
properties of solids containing trapped 
radicals, and the chemical and physical 
interactions involving trapped radicals 
at low temperatures. 

Further information can be obtained 
by writing Dr. A. M. Bass, National 
Bureau of Standards, Washington 25, 
D.C. 


‘Pictures, Pamphlets, and Packets,” 
a 16-page list of more than 240 free or 
inexpensive (under $1) aviation education 


teaching aids, has been issued by the 
National Aviation Education Council. 
Perhaps the title of one of the booklets 
listed—“‘Superstition to Supersonics’”— 
expresses the range of materials offered. 
Single copies are available free from the 
council at 1025 Connecticut Ave., N. W., 
Washington 6, D.C. 


* A filmed story of the Van de Graaff 
and Linear Particle Accelerator entitled, 
“High Energy Radiations for Mankind,” 
is available upon request from High 
Voltage Engineering Corp., Burlington, 
Massachusetts. 


% The National Science Teachers As- 
sociation and the Examinations Commit- 
tee of the American Chemical Society an- 
nounce the availability of the Form 1959, 
NSTA-ACS Cooperative Test in High 
School Chemistry. This is a new test de- 
signed as an end-of-year achievement test 
in high school chemistry. The test is the 
result of the cooperative effort between a 
committee of active chemistry teachers 
and experts in test construction. 

The test items measure the degree to 
which a student has mastered the concepts 
considered by more than 40 experienced 
chemistry teachers to be significant. 
Great effort was made to reduce reading 
difficulty thus allowing the student to 
respond to sufficient number of items to 
get good reliability. The examination 
consists of two parts of approximately 
equal difficulty. Each part has 50 items 
to be completed in 40 minutes. Thus the 
two parts can be administered in a single 
period of 80 minutes or in two periods of 


40 minutes each. Either part may be 
used alone, however, greater reliability is 
to be expected when both parts are used 

The test is confidential and designed ‘or 
the use of authorized chemistry teachors 
and administrators. Test booklets and 
answer sheets are supplied in multiples of 
25 at $4 per package of test booklets «nd 
$1 per package of answer sheets. 

For further information about this new 
test and for data about the 1959 National 
College Chemistry Testing Program write: 
Examinations Committee, ACS, 
Louis University, 1402 S. Grand Blvd., 
St. Louis 4, Missouri. 


% Corning Glass Works has awarded a 
beautiful Steuben crystal trophy to Arthur 
H. Thomas Company of Philadelphi« in 
recognition of their outstanding 1958 sales 
of Pyrex brand laboratory glassware. 
This is the second time Thomas has won 
this award, having won the first annual 
award last vear. 


ERRATA 


*% The advertisement announcing the 
NSF Summer Conferences for College 
Teachers which appeared on page A167 
in the March 1959 issue contained two 
typographic errors. The correct date 
for the Conference on Plant Biochem- 
istry at the Institute of Paper Chemis- 
try is August 16-28. The correct date 
for the Conference on Recent Develop- 
ments on Chemical Bonding at Tufts 
University is July 6—July 18. 


Precision Instrument Makers since 1819 


KERN LK 30 


In important labs here 
and throughout the 
world. 


Affords a complete and 
accurate picture of the 
relative components of a 
micro sample in a mini- 
mal time. Yet it is light 
in weight, compact, mod- 
erately priced. Serviced 
by factory-trained per- 
sonnel. 


YOUR STUDENTS 
FULL-CIRCLE POLARIMETER 


In thousands of labs here and 
throughout the world. 
Three-part field for precise focusing. 
Micrometer adjustment for accurate 
readings. Variable half-shadow. Di- 
rect readings to 0.05°. 
electric bulb for angles up to 12°. 
30 mm. trough for “standard” tubes. 
Instrument with 3 tubes in wood 
binet $333.65 


MICRO-ELECTROPHORESIS APPARATES 


for further information and details, write 


FACTS 
for YOU and 


Daylight or 


Make titrations a 
routine function for 
lab assistants! Cenco’s 
new Color « Matic End- 
point Detector and 
Volumatic Syringe 
enable quick, suc- 
cessive determi- 
nations — just 
push a butto” 
and read a 
number. Elimi- 
nates human elc- 
ment and drainage er- 
rors. Precise to within a few 
rts per thousand. Write for 
Bulletin 285. 


No. 20925 Color e Matic Endpoint Detector.$595.00 
No. 20926 Volumatic Syringe $295.00 


CENTRAL SCIENTIFIC CO. 


1718E trving Road Chicago 13, Iilino's 
Branches and Warehouses Mountainside, 

Houston Montreal Vancouver © Ottawa 


KERN COMPANY 


Five Beekman Street, New York 38 
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LABASCO EXTENSION CLAMP SERIES — Precision cast in specially 
selected, non-ferrous alloy with permanent, high impact and shear 
strength plus extreme rigidity. “Bridge beam" jaws, Special attention 
given to all stress points. 
L-2000 Extension Clamp, Plastisol Tips, 8” long, jews. 
ms Dez. lot: Each $.99 
1-2025 Same as L-2000, but with asbestos fabric si 

Each $1.20 Doz. lot: Each $1.08 
L-2050 Plastisol Tips, 9” long, 2%” dia. jaws. 

Each $1.25 Doz. lot: Each $1.12 
L-2075 Same as 1-2050, but with asbestos fabric sleeves. 
Each $1.35 Doz. lot: Each $1.21 


CLAMP HOLDER (Stationary Type) Reinforced by extra ! 

filleting and heavier ribs at points of strain, these are ; 
i 


the toughest, most rigid clamp holders available. An 
unobstructed view of the rear fastener results from 
labasco’s special-angle design. 


L-2150 Clamp Holder (Stationary T. 
Doz. lot: Each $.54 


are securely retained in a permanently lubricated sleeve. Each revolves 
in a complete 360° arc. Accepts rods up to %4" dia. . 
L-2175 Clomp Holder (Swivel Type) 


Each $1.55 Doz, lot: Each $1.40 


ANOTHER NEW ipEA From LABASCO 
Actual samples of the most greatly improved 
clamp in over a quarter of a century cased 


as a wall-hung catalog for the price of the 


pe clamps alone! Only $38.80 from your near- 


DISPLAY CASE est Labasco Distributor. 


Send for Your Clamp Bulletin Today! 


INAL ppeaeoss, INC. THE CHEMICAL RUBBER CO. INDUSTRIAL SCIENTIFIC, INC. 
2 Ave. 2920 Street 


CARD 
P.O. Box 1611 10 
Durham, N. C. Cleveland 14, Ohio Ft. Worth, Texas 
MACALASTER BICKNELL CO. B. PREISER COMPANY, INC. 
169-181 Henry St. P.O. Box 6118 
New Haven 11, Conn. Charleston, W. Va. 
SCHAAR & COMPANY STANDARD SCIENTIFIC SUPPLY CORP. 
7300 W. Montrose Ave. 808 = 4 
Chicago 34, Ill. New York 3, N.Y. 


* See page A212for more reasons why laboratories are switching to Labasco clamps. a-2:86 
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TO PRODUCE PUREST DISTILLED WATER 


1. AUTOMATIC PREHEATING reduces fuel costs. In the 
counter-current condenser, the raw water is heated almost to 
boiling by the latent heat from the condensing vapors. Fuel is 
saved by replenishing the evaporator with this preheated water. 


2. CONSTANT LEVEL CONTROL provides for first vent- 
ing of volatile impurities. The Constant Level Conirol keeps 
water at a constant, safe level within the evaporator. Since the 
Constant Level Control is open to the atmosphere, the bulk 
of gaseous impurities is eliminated from the preheated raw 
water as it goes into the evaporator. 


3. HIGH VAPOR DISENGAGING SPACE protects 
against foaming, priming and splashing. Because of the 
ample space above the boiling water and the large diameter 
of Barnstead evaporators, vapor velocity is low. Vapors leave 
the boiling surface slowly. Moisture and impurities are not 
carried into the condenser. Entrainment is stopped at the start. 


All Barnstead evaporators are made of copper and brass with 
surfaces contacted by the distillate coated with pure block 
tin to prevent metallic contamination. 


4. EFFICIENT BARNSTEAD BAFFLES are dish-shaped to 
prevent any splash from being carried over and contaminating 
the distillate. Hospital Stills have the famous Barnstead 
“Spanish Prison Q Baffle” especially designed to eliminate 
pyrogens. 


5. CONDENSER VENTING provides dual elimin::ion 
of impurities . . . an exclusive Barnstead feature. In ordinary 
distillation, impurities in a gaseous state are sometimes con- 
tained in the final distillation. Not so with Barnstead. {his 
second escape vent and the 10 degree incline of the Barnsicad 
condenser separates and expels any last traces of gas-ous 
impurities. Thus, a DUAL elimination of volatile impu' ‘ties 
is accomplished. 


FOR QUICK REFERENCE POST THIS DIAGRAM ON WALL CONVENIENT TO YOUR BARNSTEAD S!ILL 
STOCKED BY YOUR LABORATORY SUPPLY DEALER 


arnstead 65 Lanesville Terrace, 


Boston 31, Mass. 


STILL & STERILIZER CO. 
80,000 INSTALLATIONS — 80 YEARS EXPERIENCE IN WATER STILL DES'GN 
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22-258 


ORGANIC CHEMISTRY 


PLANT FOODS AND PLANT PRODUCTS (Continued) 


(5) Mineral content. Try to grow plants in pure sand. 
Show subdivisions of soils into different particle sizes by 
washing, decanting, settling. Show absorptive proper- 
ties of clays and soils by filtering them through dyes (e.g. 
logwood). (6) Decaying organic matter. Show resolu- 
tion of leaves or straw into humus is slow, but fermen- 
tation of apple juice or corn stalks by yeast is fast. 
Sterilize two portions of apple juice, allowing one to under- 
go spontaneous fermentation in the air: shows wide 
distribution of decay-producing spores. Show evolution 
of CO during fermentation, and formation of alcohol; 
also of acetic acid. (7) Marsh gas. Collect gas released 
from swampy areas when pools are stirred: test in- 
flammability. Heat sawdust in metal retort; collect 
gases, test inflammability. Similarly destructively distil 
sugar, starch, cellulose. (8) Fermentation. Review role 
of ferments in bread-making, manufacture of sauerkraut, 
pickling. Show how sterilization prevents fermentation 
of apple juice, fruit juices, milk, etc. (9) Jelly formation. 
Show pectin from crab-apples, skins of lemons and oranges, 
commercial jelly improvers. (10) Discuss production of 
rosin, turpentine, rubber, copra, coffee, cacao; prepa- 
ration of gums, spices, perfumes, drugs. All above from 
Brown, C. A., 2, 240 (1925). 

Alkaloids. Caffein from tea. Boil '/2 lb. tea with 1200 
ml. H,0, filter through cheesecloth and add hot filtered 
2 g. Pb(OAc), + 100 ml. H,O + 20 g. PbO (litharge) to 
complete precipitation; filter hot, washing with 100 ml. 
HO, adding washing to filtrate; to boiling filtrate add 
dil. H,SO, until no more PbSO, precipitates; allow to 
settle; decant; boil down to 300 ml.; add 0.25 g. Noritte 
charcoal; boil to 250 ml.; cool; filter through Buchner 
with suction; extract filtrate three times with 50 ml. 
portions of chloroform in separatory funnel, collecting 
the chloroform extracts in 250 ml. distilling flask; distill 
chloroform off water bath, using a water condenser; add 
50 ml. H,O to the caffein in the flask, and boil with a free 
flame to dissolve the caffein (discard residue); evaporate 
in a small dish on the steam bath to 10 ml.; cool: white 
crystals of caffein separate. They may be purified by 
subliming under reduced pressure. (PowE.L, G., 8, 
107 (1931).) 

Cellulose. (a) Wood distillation. Distill wood in a 
blow-torch fired brick furnace, condensing the preducts in 
copper tubing: gives charcoal, pyroligneous acid, wood 
alcohol, acetone, and acetic acid. (Sanrorp, W. B., 11, 
45 (1934).) 

(b) Lignin. Treat fibers with 2% 4-amino-benzene-sul- 
fon-amid in 1% cone. HCl-aq.: colors brown-orange 
within 1 min. in the presence of lignin. Positive test 
with wood, mechanical wood pulp, unbleached sulfite 
straw, sisal, jute, and cocoanut fiber; negative reaction 
with bleached sulfite pulp, soda pulp, rag, raffia, hemp, 
cotton, and linen (note difference vs. sisal and hemp). 
(SomERvILiE, W. T., 20, 238 (1943).) 

Models. Relationship chart of the carbohydrates. 
(Eppy, C. W., 7, 2692 (1930).) Configurations of the 
monosaccharides. (AsHLEY, R. H., 7, 2131 (1930).) 
Growth of seeds. Soak mustard seeds or peas in water 
several days; grow them on platforms floating on water 
with beakers of gases covering them to influence rate of 
growth. Air, Oo, CO., CO. + air, + Os, show differ- 
ences within a few days. (ScHarrrer, H. F., 9, 1103 
(1932).) 

Oils. Laboratory preparations from castor oil, and 22 
reactions using castor oil, described in article. (Do- 
MINGUEZ, X. A., SpERON, E., and Sim, J., 29, 446 (1952).) 
Starch. (a) Soluble starch. Drop 20 granules of puffed 


22-26s 


22-28s Proteins: Kjeldahl determination. 


ABSTRACTS 
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rice into 100 ml. boiling water; boil until granules disinte- 
grate (1 minute), remove from flame; let settle, pour off 
and use the clear liquor. (Baruar, J. C., 6, 984 (1929).) 

(b) Preserving starch indicator. Grind 5 g. potato starch 
+ 10 mg. red Hgl in cold water; pour into liter of boil- 
ing water, boil 2 minutes; let settle; upper layer is 
clear, keeps years: use 2 ml./100 ml. (Naran, B., 14, 
138 (1937).) 

Sugars. 

(a) Heat gently tubes containing 0.1 mg. levulose or 
glucose + 15 mg. flowers of sulfur + 2 ml. glycerine + 
2 drops Pb(OAc)-aq.: levulose gives black PbS, glu- 
cose does not. (Zmaczynski, E. W., 17, 399 (1940).) 

(b) Sugar from beets. (1) Preparation. Add Ca(OH): 
to 500 ml. sugar juice until blue to litmus; let settle 
overnight, filter by suction, evaporate in vacuo at 50- 
65°C. to a brown syrup until so viscous that it scarcely 
flows; place in refrigerator several days to form crystals; 
separate by centrifuging: yield, 70%. (Fromm, F., 
Quinongs, N., Matponapo, R., 22, 502 (1945); see also 
the lengthy process, duplicating the industrial process, 
in Dorre, D. D., and Dunn, W. L., 25, 672 (1948).) 

(c) Refining sugar. Mix 100 g. brown sugar + 90 
ml. H:O + Ca(OH): to blue to litmus, filter, heat filtrate 
with absorbent charcoal, filter hot, evaporate in vacuo 
at 50-65°C., refrigerate to crystallize, filter off crystals 
on a Buchner funnel. (Fromm, F., Quinongs, N., and 
MAa.ponapo, R., 22, 502 (1945).) 

(d) Model glucostat. See article for elaborate working 
model showing how glucose is transferred across cell mem- 
branes against a concentration gradient. (Lowe, H. J., 
32, 304 (1955).) 


F. ANIMAL FOODS AND PRODUCTS 
22-27s General. 


(a) Components: illustrate distribution of 
water, organic matter, mineral matter in meat, eggs, milk, 
animal tissue. Qualitative tests for them, and for Ca, 


P, Fe, etc. 
(b) Bone. Ignite for ash, show high Ca and P con- 
tent. Lime fertilizer. Rendering bone with H.SO, to 


make more soluble. 

(c) Milk. (1) Distribution of fat, protein, carbohy- 
drates in milk. (2) Extract dry solids from milk with 
CCk. (3) Acidify skimmed milk with HOAc, filtering the 
precipitated coagulum of casein. (4) Show presence of 
milk sugar by evaporating the filtrate from (3) to dry- 
ness; show its reducing properties by heating with alka- 
line copper tartrate. (5) Test for milk sugar by oxidizing 
with HNO;: forms insoluble mucic acid. 

(d) Comb honey. Test the sugar and wax; discuss how 
insects store up carbohydrate supply as honey, outside 
the body. 

(e) Protein. (1) Heat egg: coagulates white solid egg 
albumin; determine temperature of coagulation. (2) 
Treat coagulated albumin with pepsin in dil. HC] at 38°C.: 
solvent effect, simulating digestive act in stomach. (3) 
Warm thin paste of starch + saliva: dissolves, illus- 
trates solvent action of salivary secretions. (4) Coagu- 
late milk with rennet tablets, sold for making junket; 
press the milk curd so formed to liberate it from the liq- 
uid portion, the whey, to make cheese. Distinguish 
between butter and cheese. 

(f) Gelatin. (1) Separate gelatin from bones by dis- 
solving mineral matter in HCl, a difficult experiment. 
(2) Dissolve commercial gelatin in hot and in cold water. 
(3) Make gelatin gel. Precipitate gelatin from solution 
by tannic acid: illustrates action in leather manufactur- 
ing. 

(g) Heat animal and plant fibers: note odor, and ap- 
pearance under microscope. All of above from Brown, 
C. A., 2, 240 (1925). 

Mix 0.75 g. dog food 
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pellets + 10g. K2SO, + 1 g. CuSO, + 25 ml. conc. H.SO,; 
heat 30 minutes under hood: complete digestion. Lead 
gases through glass-wool trap to funnel inverted in 25 
ml. 0.5N HCl in beaker; cool; digest with 50 ml. H:O 
(CARE); then run in 50 ml. 40% NaOH, add 2 g. Zn, 
distill 25 min.; back-titrate the HCl. From Volacia X 
Nacia = Volnaoe X Nwaon = milliequivalents of Ne cal- 
culate the % of protein (= 5.7 X % Nz). (Couuins, 
E. M., and SHetron, R. W., 23, 549 (1946).) 
Amino-acids. (a) Identify 17 amino-acids in mixtures of 
up to 5 components by methceds described in Dunn, 
M. and Dreux, W., 28, 480 (1951). 

(b) See article for photograph showing concept of di- 
polar ions and pH shift in amino-acid formulations, using 
a sliding bar. (Patron, A. R., 28, 471 (1951).) 

Blood: test for porphyrin. Soln. A: 1 g. hydrazine di- 
chloride + 50 ml. glacial HOAc + 50 ml. 0.1N HCl. 
Soln. B: 0.01 ml. blood from a Thomas type blood- 
diluting pipette + 50 ml. H.O: this is 1:5000. Solns. 
C, D, E, F: dilutions of 1:10,000, of 1:20,000; of 1:30,- 
000 and of 1:50,000. To 0.1 ml. blood solutions add 6 
drops A; place in boiling water 3 min.; view under UV 
light: the 1:20,000 gives fluorescence. This is used for 
detecting blood stains. (Cuu, E. J., and Cuu, T. C., 30, 
178 (1953).) 

Vitamin C in vegetables. Grind 20 g. vegetables with 
acid-washed sand + 30 ml. IN H.SO, ctg. 2% HPO;; 
centrifuge, wash residue with 30 and 20 ml. portions of 
the acid-mixture, centrifuging after each addition. Make 
up to 100 ml.; titrate 20 ml. aliquots to persistent faint 
pink with 0.1 g. 2-6-dichloro-phenol-indophenol in 200 ml. 
hot H,O. Standardize against 10 ml. portions of a solu- 
tion ctg. 50 mg. ascorbic acid + 200 ml. H»SO, + HPO. 
See article for data on many vegetables. (BURRELL, 
R. C., Esricut, V. R., 17, 180 (1940).) 

Vitamin C in orange juice. Using fresh 0.01 N iodine-aq., 
over-titrate by 2-3 ml. a solution ctg. 20 ml. orange juice 
+ 4ml. 12 N H,SO, + 1 ml. soluble starch-aq. After a 
minute back-titrate with fresh 0.01N  thiosulfate-aq. 
Milliequivalent weight of vitamin C (ascorbic acid) = 
0.088. The author’s California oranges had 0.6-0.8 mg. 
ascorbic acid per ml. of juice. (GitKEy, W. A., 24, 
458 (1947).) 

Vitamin C in wild rose hips. Boil fresh rose hips 15 min. 
in water; seal, cool 24 hours, strain. Titrate with 2,6-di- 
chlorophenol-indophenol; standardize against 50 mg. 
ascorbic acid in 100 ml. water. Content of vitamin C 
per 100 ml. found to be for grapefruit: 35-50; orange, 
40-50; tomato or pineapple, 20-25; rose hips, 75 mg.; 
over-ripe rose hips, under 20. (Sisters M. Ciare and 
M. MarkuaM, 30, 580 (1953).) 

Virus: simulated growth. Soln. A: 7 g. NiSO..7H.O + 
45 ml. Soln. B: 52 g. KH2PO, + 75 ml. H.O. 
Soln. C: 5.5 g. KOH + 48 ml. H,O. Mix 1 ml. A + 2 
ml. B + 1 ml. C; heat to 100°C.: effervesces, evolved, 
black Ni forms; store under the liquid. Mix 1A + 2B 
on water bath, add warm 1 C; warm; place the Ni cata- 
lyst at different parts: growth occurs from these ‘‘inoc- 
ulated” spots. Add 1 drop of 2% KCN: growth stops, 
due to inhibition. This simulates the growth of virus. 
(Herscn, P., 20, 376 (1943).) 


G. INDUSTRIAL PRODUCTS 
Detergents 


22-35s 
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Sinking boats. Float Al-foil battleships with tiny per- 
formations in their bottoms; add detergent to water: 


boats sink. (Hauser, E. A., and Reyno.ps, H. H., 16, 
392 (1939).) 
Aerosol OT. (a) Add a few drops Aerosol OT detergent 


to flowers of sulfur floating on water: the sulfur sinks 
immediately. (b) Pour powdered sulfur into water, and 
into water ctg. 0.1% Aerosol OT: in the latter, S sinks. 
(c) Ditto with raw wool or cotton, or with string. (d) 
Press a gram of Aerosol OT into the stern of a balsa-wood 
boat: propels in water for hours, faster in warm water. 
(Cary, C. R., 17, 468 (1940).) 

(a) Vel. Contrast Vel with other detergents by pouring 
on hands: advertisement states others will be cooler, 
since Vel contains no irritating alkalies. Authors ques- 
tion validity of experiment: observer knows what to ex- 
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Dyes 


22-41s 


pect; handling test does not imitate home use; control 
probably always placed in left hand; although Dreft was 
cooler than Vel, Breeze was hotter than Vel. Test effect 
of time of day, time in hand, reaction of boys versus girls, 
etc. (Kruauak, H., 30, 641 (1953).) 

(b) Dreft: manufacture. Add conc. H2SO, slowly to 15 
g. technical grade dodecanol laury] alcohol. (In indus- 
try coconut oil is catalytically hydrogenated to form alco- 
hols, of which dodecanol is used for making Dreft.) Add 
10% excess, assuming 1 H.SO, reacts with 1 CH;- 
(CHe2),OH. Now add this slowly, with stirring, to 30 
ml. NaOH ctg. 3 drops phenolphthalein indicator (at 
this high conc. of NaOH the solution will be colorless): 
the mixture will turn red, and finally decolorize, forming 
thick white sodium dodecylsulfate. Dry on a porous plate 
or filter paper. (Dorr, D. D., and Dunn, W. L., 25, 
672 (1948).) 

Evaluating detergents. Bend a pipe-cleaner into a hook, 
and through this pass a thread attached to a 1.5 cm. length 
of capillary tubing: drop into bubble-free solution ctg. 1 
g. detergent per 250 ml. solution; note time it takes for the 
pipe-cleaner to hit the tubing; a plot of the log of sinking 
time versus log of conc. of detergent gives a straight line 
(Graves index). (Munro, L. A., 31, 85 (1954).) 

Cheap detergents. (a) Vigorously shake 1 g. regular 
silicone grease + 50 ml. low-boiling petroleum ether; 
filter; use at once to treat beakers, pipettes, etc. for keep- 
ing water-free surfaces. (b) Shake 1 g. vacuum silicone 
grease + 50 ml. low-boiling petroleum ether; let stand 1 
week, pour off and use clear liquid. (Taytor, J. E., 31, 
124 (1954).) 

Hydrophobic powder. Dip hand or match into water 
upon which lycopodium or Santocel C (Monsanto Co.) 
has been sprinkled: hand remains dry, match can be 
lighted (Martin, F. D., 29, 294 (1952).) This is the 
opposite of detergent, wetting, effect. 


Some colors. See Rosz, R. E., 3, 973 (1926) for fifty 
different dyes on actual pieces of cloth. Note: some 
journals erroneously showed developed primuline as 
yellow; actually it is red. 

Preparing various dyes. 

(a) Methyl orange, fuchsin, indigo, fluorescein, and 
eosin; no directions given in abstract. (SapTimr, R. E., 
8, 735 (1931), from Set. and Inv., 18, 814 (1931).) 

(b) (1) Orange IT. Dissolve 5 g. sulfanilic acid in mini- 
mum amount of Na2CQ;-aq., 2 g. conc. NaNO:-aq. + 
HCl-aq. to acidity + bits of ice to keep solution cold: 
pour into 4 g. beta-naphthol in minimum amount of 
NaOH-aq.; stir; let stand overnight: Orange II forms. 
Drain with suction, dry, powder, sift through cheesecloth. 
Use: dissolve pinch of Orange II in 100 ml. HO + 
few drons of HOAc to brighten the color; immerse a wet 
skein of white wool; boil, turning over to even the color; 
remove, rinse under faucet, squeeze dry and blot. (2) 
Fast Red. Five g. naphthionate + 25 ml. H.O + 2 g. 
NaNO2-aq. + HCl to slight acidity + bits of ice: pour 
cold with stirring into 4 g. beta-naphthol in a minimum 
of NaOH-aq.; stir, let stand overnight. Use: as in (1), 
using very little dyestuff. (3) Bismark Brown. Five g. 
m-phenylene diamine + 40 ml. H.O + 3 g. NaNOz, stir 
until dissolved + HCl-aq. to just acid: Bismark Brown 
forms. Filter, dry, powder. Use: as in (1). (4) 
Chrysamine. Mix 2 g. benzidine + 30 ml. hot H,O + 
2 ml. cone. HCl; cool below room temperature, add 1.5 g. 
NaNO.--aq., pour into 3.5 g. salicylic acid in 20 ml. HO + 
1 g. NaOH; stir, let stand overnight; drain, filter, dry. 
Colors cotton yellow in hot-water soap bath. Boil strip 
of cotton in beta-naphthol dissolved in solution mad 
alkaline with NasCO;-aq.; remove, squeeze dry, keep in 
dark; lower into p-nitraniline + HCl-aq. + NaNO:-aq 
cold. Boil a 6” square of cotton cloth in primuline 
squeeze, immerse in water, add a gram of NaNO: pow- 
der, stir, acidify with HCl-aq.: color deepens. Cove: 
cloth on a flat board with a glass plate and cardboar«! 
stencil; expose to sunlight 2 minutes; immerse cloth i: 
slightly alkaline b-naphthol: exposed portions are color 
less, unexposed portions are red. (Strong, C. H., 22, 38 
(1945), also in 2, 275 (1925).)- 


(Topic 22 will be continued in the May issue) 
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DOOR IS OPEN AT ALLIED CHEMICAL TO 


Opportunities for professional recognition 


If you feel, as we do, that the publication of technical 
papers adds to the professional stature of the individual 
employee and his worth to his company, you will see why 
Allied encourages its people to put their findings in print. 


cause Allied makes over three thousand products—chem- 

icals, plastics, fibers—products that offer careers with a 

future for chemists, chemistry majors and engineers. 
Why not write today for a newly revised copy of “Your 


Some recent contributions from our technical staff are 
shown below. 

It's interesting to speculate on what a chemist at one of 
our twelve research laboratories and development centers 
might publish. The possibilities are virtually limitless, be- 


SOME RECENT TECHNICAL PAPERS AND 


“Sulfonation with Sulfur Trioxide”. 
Industrial and Engineering Chemistry 


“Amino Resins” .......... Modern Plastics Encyclopedia 
“Hexachloroacetone (HCA)”.. . . Agricultural Chemicals “The Removal of Some Volatile Impurities from 
“Methyl Hydrogen Uranium Hexafluoride”..... American Chemical Society 


Journal of Organic Chemistry 


“Anodizing Aluminum Alloys in Chromic Acid”. ..... 
American Society for Testing Materials—Trade Papers 


Industrial and Engineering Chemistry 


“Epoxide Yield Factors in Epoxidation Reactions”... . 
Journal of the American Oil Chemists’ Society 


“Description of New Process for Uranium Hexafluoride” 
Section of Atomic Energy Commission book 
on uranium technology 


“Isocyanate Resins” ...... Modern Plastics Encyclopedia 


“Greek Position Indicators in Organic 
Chemical Nomenclature”... . Nomenclature Symposium, 
American Chemical Society Annual Meeting 


Future in Allied Chemical?” You'll find it really helpful 


in answering student inquiries. Just write us ati 


Allied Chemical, Dept. 49-RE2, 
61 Broadway, New York 6, N.Y. 


TALKS BY ALLIED CHEMICAL PEOPLE 


“Injection Molding Nylon 6” Modern Plastics Encyclopedia 


“Sulfonation with Sulfur Trioxide: High-Boiling 
Alkylated Benzene 
Industrial and Engineering Chemistry 
“Physical Properties of n-Perfluorobutane”.......... 
American Chemical Society 
“Epoxidation with Hydrogen Peroxide”............ 
American Chemical Society 
“The Determination of Total Organic Matter as Carbon, 
in High-Strength Hydrogen Peroxide”............. 
Pittsburgh Conference on Analytical Chemistry 
and Applied Science 
“Urea: Backbone of the Amino Resin Economy”... . . 
Journal of Commerce 
“Application of Low Molecular Weight Polyethylene 
in Rubber Compounding”. ............. Rubber Age 


4 “Magnesium Dichromate Hydrates”..............- 
fo ae ae McGraw-Hill Encyclopedia Journal of the American Chemical Society 
4 “New Uses f ide” “Fluoro-Chemicals: Outlook for the Future”........ 
_ “New Uses for Hydrogen Peroxide”....... eeescees : Petroleum Refiner’s Petrochemical Handbook 
The Journal of Commerce 
1 “The Determination of Parts Per Million of Iron in 2 
_ “Analytical Chemistry of Chromium”.............. Adipic Acid by Ultraviolet Absorption”........... pa 
Treatise on Analytical Chemistry Applied Spectroscopy ei 
i First Supplement of Encyclopedia of Chemical Technology Buffalo Business ' 
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Single Stage 


VACUUM DISTILLATION PUMP 


Designed for years of continuous daily 
operation with minimum servicing 


Extra Large Oil Reservoir and Greater Free Air Capacity 
increase value and utility of pump for vacuum distillation purposes 
e Simple Trouble-free Movement 


¢ Quiet Running 


e Guaranteed Vacuum 
.O2 mm. (20 microns) 


¢ Free Air Capacity 
33.4 Liters per Minute 


Pump Revolutions—300 RPM 
Motor 1/3 HP—1725 RPM 
Tubing Required—5/8-inch i.d. 
Over-all Dimensions of Mounted 
Pump 
1954x11%x 15% inches high 

Patent 2337849 Belt-tightening Provision 
Extra Supply of Duo-Seal Oil 


This pump is recommended principally for vac- 
uum distillation. The large volume of oil dilutes PRICE 
the vapors which are a product of the distillation, 


thereby reducing sticking and corrosion of the s] 5 3 a 


pump mechanism. If the oil becomes too con- 
taminated, it can be removed quickly and easily 


by means of the drain cock. The movement is Complete with Motor 


simple, trouble-free and operates quietly. 


1404H. WEGNER PUMP, Motor Driven. 1404F. hee gy PUMP, Motor Driven. 
For 115 volts, D.C. Each $215.00) 
For 115 volts, 60 Cycles, A.C. Each $150.00 For attached Belt Guard add $17.50 to prices. 


P 1404. WEGNER Pump, Unmounted. 
14041. WEGNER PUMP, Motor Driven. With pulley, but without motor, belt, or base. 
For 230 volts, 60 Cycles, A.C. Each $152.00 Each $115.00 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 

ESTABLISHED 1880—————— 

1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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PUBLICATIONS 


A modern, structural approach to the elements of chemistry, a systematic 


presentation of modern principles of the physical sciences, and a 


BASIC PRINCIPLES OF 
CHEMISTRY 


by J. RAE SCHWENCK and 
RAYMOND M. MarTIN, both of 
Sacramento Junior College 


Using the modern structural ap- 
proach, authors J. Rae Schwenck 
and Raymond M. Martin empha- 
size the fundamental principles 
rather than the facts of chemistry. 
The authors hold that the logical 
presentation of principles, illustrated 
with facts, makes other facts of chem- 
istry predictable. As a result, their 
text provides for “‘a study of the ele- 
ments of chemistry rather than the 
chemistry of the elements.’’ The 
subject matter selected for the text 
embraces those basic principles 
which prepare a student (1) to ap- 
ply chemistry most effectively in the 
several applied vocational fields, and 
(2) to pursue future courses in qual- 
itative and quantitative analysis, 
and organic, inorganic, and physi- 
cal chemistry. This text provides 
an entirely new approach to the 
orderly, unified presentation of 
chemical principles. It starts with 
an explanation of the structure of 
matter. Matter is viewed (1) as 
atoms composed of subatomic par- 
ticles, (2) as ions, (3) as molecules, 
and (4) as groups of elements whose 
structural forms determine the 
characteristics of chemical families. 
Basic Principles of Experimental Chemis- 
try, the new lab manual by ScHWENCK 
and MartTIN designed to accompany 
the text, has a similar breakdown. 
In addition, it includes a section 
on qualitative analysis. (384 pp. 
Manual price $3.95) 


400 pp. Pub. 1958 illus. 
Text price $6.75 


fundamental class and laboratory training in quantitative analysis 


COLLEGE PHYSICAL SCIENCE 


by WENDELL SLABAUGH, 
Oregon State College, and 
ALFRED B. BUTLER, State College 
of Washington 


The text features an unusually com- 
plete integration of the four basic 
areas of physical science. This inte- 
gration is based upon the successive 
treatment of mechanical, electrical, 
chemical, heat and nuclear energy, 
followed by an immediate applica- 
tion of the fundamentals of these 
forms of energy to geology, astron- 
omy, meteorology and other areas of 
physical science. 

A firm understanding of the basic 
principles and methods which have 
the greatest importance to the stud- 
ent is provided and accordingly there 
is a maximum of correlation through- 
out of the various areas of physical 
science. You have here a unified 
approach to the general study of 
physical science, emphasizing and 
correlating the soundest principles of 
science, including physics, chemistry, 
geology, astronomy and meteorology. 
The problems are thought-provoking 
and provocative, requiring an under- 
standing of the specific material 
concerned as well as the principles 
underlying the specific application. 
Thus they entice the student to con- 
sider other, original, applications of 


the principle. 


608 pp. Pub. 1958 Text price $7.95 


To receive approval copies promptly, write: Box 903 


PRENTICE-HALL, Inc. 


QUANTITATIVE ANALYSIS 


by R. A. Day, JR, and 
A. L. UNDERWOOD, 
both of Emory University 


This text is designed for one or two 
semester courses in quantitative 
analysis consisting of lecture and 
laboratory work at the undergradu-° 
ate level. Laboratory direction 
are given in a section separate from 
the discussion of theoretical topics. 
The latter section is divided into 
three parts: volumetric, gravi- 
metric, and instrumental methods 
of analysis. The classical §volu- 
metric and gravimetric topics have 
been brought up to date by the in- 
clusion of material such as non- 
aqueous titrations, complexometric 
titrations, organic precipitants, and 
precipitation from homogeneous 
Instrumental _ topics 
treated are potentiometric titrations, 
electrolysis, polarography, and 
colorimetry. These topics are pre- 
sented on a level that can be com- 
prehended by students with no for- 
mal training in physical chemistry. 


solution. 


The laboratory section includes a 
wide selection of experiments of a 
classical nature, as well as a series of 
experiments on nonaqueous titra- 
tions and an illustration of the sepa- 
ration of two metals by an anion ex- 
change resin. Complete directions 
are also given for a series of experi- 
ments in colorimetry and spectro- 
photometry, potentiometric titra- 
tions, electrolysis, polarography, and 
amperometric titrations. 


465 pp. Pub. 1958 Text price $6.95 


Englewood Cliffs, New Jersey 
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BOOK REVIEWS 


get a new slant on old material or to re- 
view subjects which he has forgotten. 

A second volume is promised, dealing 
with macromolecules and their study by 
means of osmotic pressure, diffusion, light 
scattering, etc., and including also several 
chapters on the physical chemistry of 
blood. 


Peter OESPER 
Hahnemann Medical College 
Philadelphia, Pennsylvania 


Robert Boyle and Seventeenth Century 
Chemistry 


Marie Boas, Assistant Professor of the 
History of Science, Brandeis University. 
Cambridge University Press, New York, 
1958. viii + 235 pp. 14 X 22 cm. 


Robert Boyle is widely known to scien- 
tists for the law which bears his name, less 
widely for his leadership in the newly 
founded Royal Society. Chemists are 
frequently familiar with his “Sceptical 


Chymist”’ and its definition of the chemi-, 


cal element. Beyond this there is gener- 
ally a vague realization that Boyle was a 
contemporary of Issac Newton who was 
important primarily as a physicist. In 
this volume Miss Boas places Boyle in 
his proper setting as a chemical philos- 


opher who labored mightily to clear away 
the alchemical vagueness about forms and 
qualities in order to arrive at a clearer 
understanding of the nature of chemical 
substances. 

Boyle’s role in establishing the concept 
of chemical identity is clearly his major 
contribution to chemical progress. In 
previous periods there was a great deal of 
confusion regarding the identity of min- 
erals, salts, acids, alkalies, oils, and spirits. 
Even the identity of common salt from 
different geographic locations was 
obscured by the presence of impurities and 
the hold of tradition. At the same time, 
chemically dissimilar substances were 
lumped into the same category on the 
basis of superficial physical resemblances, 
i.e., oil of vitriol, olive oil, oil of turpen- 
tine. It was Boyle, more than anyone 
else, who attacked these uncertainties and 
began to unravel chemical composition. 
He questioned the value of analysis by fire 
(destructive distillation) as a means of 
identifying the true components of natural 
materials and introduced the practice of 
utilizing synthetic methods in order to 
duplicate existing substances and thereby 
gain clues as to their composition. Fur- 
ther, his systematic use of specific gravity, 
flame tests, acid-base indicators, other 
color test reagents, and characteristic 
chemical reactions was the foundation of 
qualitative analysis. 

The book presents a sharp insight into 
the character of Boyle who could, on the 
one hand, reveal an acute understanding of 
a natural phenomenon, and on the other, 
fail to follow up an obvious modification 


of his own experiments in order to clar fy 
a grave uncertainty. His wealth enab ed 
him to surround himself with secretaries 
and laboratory assistants. His prodigi:us 
output of published work has made eval- 
uation difficult since the author who writes 
a great deal is sure to contradict hime-lf. 
Miss Boas has done a masterful job of 
comparing not only printed works ut 
manuscripts as well to arrive at an un er- 
standing of the role of Boyle in the de -el- 
opment of chemical thought. 


The seventeenth century is reveale: as 
one in which a great deal of chemical 
activity was going on. Boyle, who was 
widely read in the natural philosoph. of 
his predecessors (Bacon, Galileo, |es- 
cartes) despite his affectations to the 
contrary, was a major figure in diveriing 
chemistry from the medico-chemical em- 
phasis of such figures as Libavius, Beuin, 
Helmont, Tachenius, and Glauber, ‘o a 
physical orientation. As a confirmed 
atomist Boyle was among the first to look 
upon chemical phenomena from a phys- 
ical point of view. While nearly a cen- 
tury would pass before such an approach 
would become generally accepted, the 
tentative groping of Boyle was a necessary 
prelude to scientific chemistry. The book 
performs a valuable function in opening 
up a period which has not been generally 
appreciated among chemists. 


AARON IHDE 
University of Wisconsin 
Madison 


(Continued on page A244) 


tion 


as more material on metals, the 
nonmetals, and their compounds. 

This edition also gives more attention to organic chemistry, with emphasis 
on the structure of molecules and the types of compounds. 
information on antiknock agents, 
Describes the solar battery and nuclear fission. 


Published 
ESSENTIALS CHEMISTRY 


SECOND EDITION 


An introduction to chemistry for non- 
majors that maintains an even balance 
between descriptive chemistry and at- 
tention to principles. 


The Second Edi- a 


and 


GINN AND COMPANY office: Boston 


SALES OFFICES: New York 11, Chicago 6, Atlanta 3, Dallas 1, Pale Alto, Toronto 16 


By Alfred B. Garrett 
Frederic Haskins 
arry H. Sisler 


high polymers, vitamins, and medicinals. 


Includes new 
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announcing... 


Treatise on 
ANALYTICAL CHEMISTRY 


A Comprehensive Account in Three Parts 


Edited by 
I. M. KOLTHOFF, University of Minnesota 
and P. J. ELVING, University of Michigan 
with the assistance of E. B. Sandell, University of Minnesota 


A many-volume work now in progress which will present a concise, critical, 
comprehensive and systematic treatment of all aspects of classical and 
modern analytical chemistry, made possible by the collaboration with the 
Editors of outstanding experts in chemical analysis here and abroad. 
Designed to be a valuable source of information to all analytical chemists, 
to stimulate fundamental research in pure and applied analytical chemistry, AUTHORS OF 

and to illustrate the close relationship between academic and industrial Volume | of Part I. 
analytical chemistry. 


S. BRUCKENSTEIN 


PLAN OF THE WORK 


PART I; Theory and Practice . J. Eivine 
J. I. HorrMan 
PART II; Analytical Chemistry of Inorganic and Kocemoer 
Organic Compounds T. S. Lee 
PART III; Analysis of Industrial Products D. L. Leussinc 
A. J. Rincpom 
Each Part will consist of several Volumes. Volume 1 M. L. SALUTSKY 
of Part I to be published in May, 1959. E. B. SANDELL 
L. G. SILLEN 
W. W. WaLTON 
A Subscription Plan is offered and is described in a J. J. Warrers 
detailed Prospectus of the Treatise available upon E. WIcHERS 
request. W. J. YoupEN 


INTERSCIENCE PUBLISHERS, INC. 


250 Fifth Avenue, New York 1, N. Y. 
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IMPORTANT CHEMISTRY BOOKS 


One of the Coldest and most outstanding ventured in organte texte tn 


The radical reortentation for uhich organic chemittry teachers have 


Soon to be published... 


ORGANIC CHEMISTRY | 


Donald J. Cram 
University of California, Los Angeles 


George S. Hammond 
California Institute of Technology 


Ready in Spring, 1959 


Organized around reactions rather than structures, 
the book presents a pioneering approach to ele- 
mentary organic chemistry. The first group of 
chapters treats relationships based on structure; 
the second, emphasizes the relationship among 
organic reactions; and the third group illustrates 


associations based upon origin, use and chemical 
terminology of organic compounds. Thus, stu- 
dents are thoroughly grounded in structure and 
reactivity before they encounter complex mole- 


cules and their reactions. 


CRAM and HAMMOND’s natural supplement . . . 


ORGANIC CHEMISTRY—AN OUTLINE 


Problems and Answers 


Corwin Hansch 
Pomona College 


George K. Helmkamp 
University of California, Riverside 


Ready in Spring, 1959 


Designed to supplement all introductory organic 
chemistry textbooks, HANSCH and HELM- 
KAMP contains problems involving nomenclature, 
synthesis, equivalent weights, physical properties, 
with sections designed to help students solve the 


problems. All the chemistry necessary to work 
the problems is included in the book. It contains 
an outline of organic chemistry which follows the 
general pattern of non-integrated (aliphatic anc 
aromatic) approaches to the subject. 


Send for Copies 


McGRAW-HILL 


330 West 42nd St. 


A242 / Journal of Chemical Education 


your“ cee 
been oee 
4 
i 
BC 


pies 


LL 


FROM McGRAW-HILL BOOK COMPANY 


BASIC CONCEPTS IN CHEMISTRY 


George W. Watt University of Texas 


This new and different introductory chemistry 
text for majors and nonmajors teaches less total 
subject matter, but teaches it well. The text is 
logical in approach, introduction, and develop- 
ment of principles necessary to an understanding 
of chemistry. It thus provides a minimum frame- 
work of basic concepts and descriptive material. 
A sharp distinction is drawn between transitional 
and nontransitional elements, with an attempt at 
generalization with respect to properties. 


550 pages, $6.50 


... “If teachers of high school chemistry would read this book, they 
would see what has happened to the college general chemistry courses 


Rather than set organic chemistry apart arti- 
ficially, a limited number of carbon compound 
classes are introduced to illustrate predominantly 
covalent species and their properties. Two new 
Laboratory Manuals deal with macroscale and 
semi-micro experiments and emphasize principles, 
methods, and techniques (a—College Chemistry 
Laboratory Manual, 262 pages, $3.50; b—Labora- 
tory Experiments in General Chemistry and Quali- 
tative Analysis, 275 pages, $3.50) 


since they were students.”” So said reviewer, L. P. Eblin of Ohio Uni- 
versity in JOURNAL OF CHEMICAL EDUCATION, September 
1958. Professor Eblin went’on to say, “There is an art to good text- 
book writing, and Professor Watt has mastered this art. His sentences 
flow smoothly and his material is well organized, so that this new text 


is truly a literary production.” 


Ordered WATT . oe 


Amarillo College 
Charleston College 

College of St. Teresa 

Eastern Nazarene College 

Fisk University 

Flint Junior College 

Franklin College 

Frank Phillips College 

Hartnell College 

Holy Cross College 

Iowa State College 

Ithaca College 

Lamar College of Technology 
Lawrence College 

Lower Columbia Junior College 
Ohio University 

Orlando Junior College 

Rice Institute 


On Approval 


BOOK COMPANY, Inc. 


A Representative List of Colleges and Universities That Have 


Rosary Hill College 
St. Bernard College 
St. Mary’s Junior College 

Santa Barbara Junior College 
Santa Monica City College 

Shorter College 

Tennessee Polytechnic Institute 
Texas Southern University 
University of Akron 

University of Buffalo 

University of Calif., Santa Barbara 
University of Iowa 

University of Miami 

University of Minnesota 
University of Nebraska 

University of Texas 

Ursuline College 

Weatherford College 


New York 36, N. Y. 
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Fundamentals of High Polymers 


O. A. Battista, Research and Develop- 
ment Division, American Viscose Corp. 
Reinhold Publishing Corp., New York, 
1958. 140 pp. 28 figs. 10 tables. 
16 X 23.5cem. $5. 50. 


This book was written as an introduc- 
tory text for courses on high polymers at 
the undergraduate level. In this respect, 
the book appears to be unique, since other 
polymer texts (including that written by 
the reviewer) were prepared for use by 
more advanced students or by specialists. 
The book is written in simple, descriptive 
language with essentially all mathematical 
treatment omitted. Neither physical 
chemistry nor calculus is required as pre- 
requisite to an understanding of the text, 
but'some prior knowledge of organic chem- 
istry is needed. 

After an introductory chapter giving 
basic terms and definitions, the first half 
of the book consists of a discussion of the 
chemistry of high polymers, dealing in a 
general way with the structures of cel- 
lulose, its derivatives, and polypeptides, 
and of stereoregular and network poly- 
mers. Addition and condensation poly- 
merization are reviewed briefly with a 
description of a few of the products made 
by these processes. Part 2, Formation of 
Products from Macromolecules, deals 
with the physical aspects of polymer struc- 
ture. It includes discussions of crystal- 


linity, micelles, and fibrils; molecular 
weight and polydispersity; orientation, 
crystallite size, and polyphase structure; 
and the physical properties of high poly- 
mers. 

It would seem an essential requirement 
that an elementary textbook should give a 
clear, forceful, concise, and impartial 
presentation of the basic principles of its 
subject. The student is dependent on 
such a treatment if he is to form and retain 
a clear and valid concept of the material 
presented. Unfortunately, “Fundamen- 
tals of High Polymers” does not achieve 
the clarity, completeness, and impartiality 
required in a book aimed at presenting 
first principles of this subject. The 
reviewer well knows the difficulty in- 
volved in meeting these requirements. 

Definitions fail to highlight basic con- 
cepts. Crystallinity is defined without 
reference to the essential orderly structure 
and regular arrangement of the molecules. 
Stereoregular polymers are defined with 
respect to the properties of two-dimen- 
sional representations of the polymer 
chain rather than its fundamental spatial 
properties. 

Basic concepts are often omitted or 
obscured. The random coil concept, so 
fundamentally related to the behavior of 
elastomers and of polymer solutions, is 
nowhere to be found. The unique crys- 
talline-amorphous structure of polymers 
is only vaguely referred to, and no dis- 
tinction is made between such character- 
istic properties as crystalline melting and 
amorphous softening (glass) transitions. 


Discussion is often incomplete. 1 he 
concepts of initiation and propagatio in 
addition polymerization are presen ed 
(but not identified), yet the equally es: :n- 
tial step of termination is omitted ( jut 
referred to later). The fabrication of aw 
polymer into finished article is descri sed 
only for fibers. 

Illustrative material is not impar ial, 
Over one-third of the book deals with -el- 
lulose and its derivatives. Since a {di- 
tional emphasis is given to fiber proper ies, 
discussion of plastics and elastome: ; js 
almost excluded. 

We reluctantly conclude that this | ook 
cannot be recommended for undergy idu- 
ate use or for a first introduction to ; oly- 
mer chemistry. We shall have to wait 
a while longer for the definitive intro juc- 
tory text on high polymers. 


Frep W. Jr, 
E.I. du Pont de Nemours & Company 
Wilmington, Deloware 


Better Report Writing 


Willis H. Waldo, Monsanto Cherical 
Co. Reinhold Publishing Corp., New 
York, 1957. vii + 231 pp. 13.5 x 
19cm. $4.75. 


The many books and articles on better 
technical writing that have appeared 
recently might seem to leave little to say. 
Nonetheless, today’s scientific papers and 
technical reports show that all of this 
advice has not yet brought about a high 
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texts to fit any course 


COLLEGE TEXTS 


LOUIS F. FIESER/MARY FIESER = Harvard University 


For the short course—BASIC ORGANIC CHEMISTRY—a new text which 


treats the subject by topics rather than by compound types, to achieve 
unification and brevity. It fully realizes its objective in presenting the basic 
facts and theories in an easily assimilable form and in a limited number of 
pages. 378p. $6.00 


For the one-year course-INTRODUCTION TO ORGANIC CHEMISTRY- 
a successful one-year course introducing the student to theoretical and factual 
material and the use of theory as applied to research. 620p. $7.00 


WILLIAM H. NEBERGALL/FREDERIC C. SCHMIDT 3 [ndiana Universily 


For general chemistry-GENERAL CHEMISTRY—a new entry which or- 
ganizes the study of the metals according to the periodic table. A chapter 
providing a general consideration of the metals precedes the presentation of 
the chemistry of the individual metals. 713p. $7.25 


For the course that includes qualitative analysis-COLLEGE CHEMIS' RY- 
a popular text that differs from General Chemistry in that the presentat on of 
the metals is based on the qualitative scheme. The text effectively com ines 
general chemistry and qualitative analysis in a one-year course. 796p. 57.20 


€.. ARS COMPANY 
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Choose from this selection of new Wiley books 
for your basic references in chemistry— 


FUNDAMENTALS OF PHYSICAL CHEMISTRY 


By H. D. CROCKFORD and SAMUEL B. KNIGHT 
boih of the University of North Carolina. Designed for the 
student not trained in calculus, this book concentrates on 
the aspects of physical chemistry which are most impor- 
tant in understanding biological phenomena. The au- 
thors include the latest information on such topics as the 


By LYELL C. BEHR, Mississippi State University; 
REYNOLD C. FUSON and HAROLD R. SNYDER, 
both of the University of Illinois. Presenting the funda- 
mental information necessary for an introduction to or- 
ganic chemistry, this second edition includes the applica- 


BRIEF COURSE IN ORGANIC CHEMISTRY, Second Edition 


change of the equilibrium constant with temperature, the 
change of the vapor pressure with temperature, the en- 
ergy of activation in reaction kinetics, and the use of 
radiochemistry as a research tool. Ready in May. 
Appox. 512 pages. Prob. $7.00. 


tions of organic compounds, and contains references to 
many substances of practical value—such as vitamins, 
hormones, etc. New chapters on: homologous series, 
naturally occurring esters, and sulphur compounds. 
Ready in May. Approx. 302 pages. Prob. $5.75. 


PRECIPITATION FROM HOMOGENEOUS SOLUTION 


By LOUIS GORDON, Case Institute of Technology; 
MURRELL L. SALUTSKY, W. R. Grace & Co., and 
HOBART H. WILLARD, University of Michigan. De- 
scribes a new, more efficient precipitation process which 


MEDICINAL CHEMISTRY, Volume IV 


is capable of extensive use, and is a source of analytical 
procedures and separation methods (including how frac- 
tional precipitation separations may be improved). 
1959. 187 pages. Illus. $7.50. 


A Series of Reviews Prepared under the Auspices of the Division of Medicinal Chemistry of the American Chemical Society 


By WILBUR J. DORAN, Eli Lilly & Co. Edited by 
F. F. BLICKE, University of Michigan; and R. H. COX, 
Vick Chemical Co. A complete review of barbiturates, 


Edited by WALTER J. HAMER, National Bureau of 
Standards. Represents a distillation of the ideas that 
evolved at a symposium held in Washington, D. C. in 
the spring of 1957, at a meeting of The Electrochemical 


THE STRUCTURE OF ELECTROLYTIC SOLUTIONS 


from their discovery to their present use as intravenous 
anesthetics. Ready in May. Approx. 328 pages. Prob. 
$12.00. 


Society, Inc. The contributors are eminent scientists 
from the U.S. and abroad. Sponsored by The Electro- 
chemical Society, Inc., and The National Science Founda- 
tion. Ready in April. 441 pages. Prob. $18.50. 


THERMODYNAMICS AND STATISTICAL THERMODYNAMICS 


%y J. G. ASTON and J. J. FRITZ, both of The Pennsyl- 
vara State University. Provides a concise but complete 
dis. ussion of the new statistical methods for calculating 


'y ARTHUR R. VON HIPPEL, Massachusetts Institute 
of | chnology. Wéith 22 contributors. This is the third and 
finui volume of a series on modern materials research. 


by E. F. ANNISON and D. LEWIS, both of A.R.C. 


Institute of Animal Physiology, England. One of the 


MOLECULAR SCIENCE AND MOLECULAR ENGINEERING 


METABOLISM OF THE RUMEN 


thermodynamic properties of ideally gaseous organic 
compounds. Ready in May. Approx. 588 pages. Prob. 
$8.25. 


Preceding volumes: Dielectrics and Waves, and Dielectrics 
and Applications. Ready in April. 446 pages. Prob. 
$18.50. 


Methuen Monographs on Biochemical Subjects. In 
Press. 


Send for examination copies today. 


JOHN WILEY & SONS, Inc., 440 Fourth Avenue, New York 16, N. Y. 
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Freeman 
The Texts 


PAULING—COLLEGE CHEMISTRY 


A gradual and systematic introduction to the principles of chemistry. __ 
By Linus Pauling. Drawings by Roger Hayward. 685 pp., 202 illus., 
2nd Ed., 1955, $6.75 


PAULING—GENERAL CHEMISTRY 


A concentrated and rigorous treatment of chemistry for well-prepared 
beginning students. 


By Linus Pauling. Drawings by Roger Hayward. 710 pp., 193 illus., 
2nd Ed., 1953, $6.75 


OLSON, KOCH, AND PIMENTEL—INTRODUCTORY 
QUANTITATIVE CHEMISTRY 


A book for quantitative chemistry which puts progressively more and more 
responsibility on the student in the design of the experiments. 


By Axel R. Olson, Charles W. Koch, and George C. Pimentel. 470 pp., 
69 illus., 1956, $5.50 


CLAPP—CHEMISTRY OF THE COVALENT BOND 


This is the text for the “Brown Plan’’ of teaching beginning chemistry. 
Organic instead of inorganic compounds are used to teach basic a 
Also usable for beginning organic courses, with the first chapters for review. 


By Leallyn B. Clapp. Drawings by Evan Gillespie. 698 pp., 1957, $7.50 


swiFT—A SYSTEM OF CHEMICAL ANALYSIS 


Reviews inorganic and analytical chemistry of the common elements and 
gives an experimental introduction to analytical separations. 


By Ernest H. Swift. 589 pp., 1939, reissued, 1955, $6.50 


WALL—CHEMICAL THERMODYNAMICS 


For senior and first-year graduate students, this text has an early intro- 
duction to statistical mechanics. 


By Frederick T.Wall. Drawings by Evan Gillespie. 422 pp., 41 illus. , $8.00 


W. H. FREEMAN AND COMPANY 
660 Market Street, San Francisco 4 
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Texts and Manuals 


Forthcomin g Texts 
GEISSMAN—PRINCIPLES OF ORGANIC CHEMISTRY 


A text for the basic first year course in organic chemistry for science majors. 
Organic reactions are treated from the standpoint of the characteristic 
functional groups and reaction processes involved, and not on the basis of 
a classification of types of compounds. A reader of the manuscript said: 
‘This book should forever silence the complaint that organic chemistry is 
only a memory course.”’ 


By T. A. Geissman. 
$7.50 Ready in May. 


PIMENTEL AND McCLELLAN—THE HYDROGEN BOND 


Based on an examination of more than 3,000 original references, this work 
is a unique coverage of the subject. It is a comprehensive treatment of the 


Drawings by Roger Hayward. Approx. 700 pp., 


evidence of the H bond, its nature, and its influence on chemical properties. | 


In preparation. 


The Manuals 


MALM AND FRANTZ—COLLEGE CHEMISTRY IN THE 
LABORATORY NO. 1 AND NO. 2 


Different problems and drill sections make these manuals usable alternately 
for beginning courses. 


By Lloyd E. Malm and Harper W. Frantz. Drawings by Roger Hayward. 
No. 1, 331 pp., 93 illus., $3.30. No. 2, 341 pp., 102 illus., $3.30 


FRANTZ—A LABORATORY STUDY OF 
‘CHEMICAL PRINCIPLES 


This manual assumes one and a half to two years of high school algebra, 
and of physical science courses. 


By Harper W. Frantz, Drawings by Roger Hayward. 266 pp., 90 illus., 
2nd Ed., 1956, $2.75 


An Outstanding Problem-Solving Book 


PIERCE AND SMITH—GENERAL CHEMISTRY WORKBOOK, 
HOW TO SOLVE CHEMISTRY PROBLEMS 


An extremely useful self-help book for the student, or a bountiful source 
of pone pe (more than 1,000) for the teacher to choose from for class, 
drill, and exam use. 


By Conway Pierce and R. Nelson Smith. 249 pp., 2nd Ed., 1958, $1.75 


H. FREEMAN AND COMPANY 
660 Market Street, San Francisco 4 
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level of skill in technical writing. Even 
competent scientists and engineers need 
all the help they can get. 

According to the author, the experienced, 
practiced scientist or engineer who has 
written many reports has had no text to 
turn to for answers to his impromptu 
questions. He says, ‘This small volume 
is designed for experienced report writers 
to keep on their desks next to their diction- 
ary so that their composing and revising 
will be more satisfying and efficient.” 
Like many books in the field, it emphasizes 
problems with words and sentences. The 
first chapter surveys the whole process of 
reporting, from first thinking about the 


report to binding and distributing it. 
Four chapters deal with grammar and 
punctuation, two discuss writing generally, 
and two others explain the divisions of a 
report and describe some types of reports. 
Three appendixes list abbreviations, sym- 
bols, and compound words. 

Waldo slights some problems to give 
more attention to others that are less 
troublesome. Even experienced writers 
have difficulties with organizing reports, 
but this subject receives little attention. 
Tables and graphs are common enough 
pitfalls to deserve a whole chapter, in- 
stead of being subordinated under one on 
divisions of a report. On the other hand, 
how to cite references is given in more de- 
tail than normally needed. 

Despite lack of emphasis on some impor- 


Theory and Practice 


ELEMENTARY 
QUANTITATIVE 
ANALYSIS 


W. J. Blaedel and V. W. Meloche 


Designed to satisfy the requirements of the one-semester course. 
Organized in outline form with a text proper for all students, and 
a 223-page supplement bound at the back, for chemistry majors. 


RECENT ADOPTIONS INCLUDE: 


Stanford University 


Texas Technological College 
Wartburg College 


University of Chicago 
University of Missouri 


St. Ambrose College 


Introductory Concepts, 60 pp.; Basic Text, 480 pp.; Supplement, 293 pp. 
Price — $6.90 


Teachers of Quant, Do You Have Your Examination Copy? 


ROW, PETERSON AND COMPANY 


Evanston, Illinois White Plains, New York 
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tant problems, “Better Report Writing ’ 
touches on most of the difficulties of repo t 
writing. Rather than scientists or en, - 
neers who have written many reports, te 
novice will probably benefit more from .. 
The opening chapter especially he! js 
make it clear to a beginner just what is 
involved in writing a report. Unli<e 
many of its predecessors, this book is 
clearly and forcefully written. The ch: - 
ters on “Put Punch in Your Writing” a id 
“Proper Words in Proper Places” ought to 
persuade at least a few report writers to 
abandon the shapeless English that | b- 
scures sO many reports. 

Waldo makes two important poits 
that are often overlooked. A scien ist 
should write his own reports. If he lets a 
ghost writer take over his reporting, he ill 
soon be unable to interpret his own work 
competently. Care in checking siich 
detailed information as reference citations 
is the author’s responsibility. The amaz- 
ing ease with which errors can get into a 
report and the damage they can do can be 
affirmed by any editor. 

The book is replete with citations, from 
books to company publications. So many 
references are of doubtful value to the 
scientist or engineer who is looking for 
answers to impromptu questions. A 
shorter, selected list would have been 
more valuable. 

Although “Better Report Writing” 
is not a landmark in its field, it will help 
anyone who has a report to write. Much 
of what it contains can be found in one or 
another text, but until some standard 
work appears, Waldo’s book will help the 
attrition process that seems needed to 
improve technical writing. 


J. A. Lecky 
Standard Oil Company (Indiana) 
Whiting, Indiana 


Comprehensive Inorganic Chemistry. 
Volume 7: The Elements and 
Compounds of Group IVA 


Harold P. Klug, Head, Department of 
Research in Chemical Physics, Mellon 
Institute of Industrial Research, Univer- 
sity of Pittsburgh, and Robert C. Brasted, 
Associate Professor of Inorganic Chem- 
istry, University of Minnesota. 1. Van 
Nostrand Co., Inc., New York, 1958. 
ix + 302 pp. Many figs. and tables. 
16 X 23.5em. $7.50. 


The eight chapters which compri= this 
latest addition to the eleven volume ~cries 
rank with the better efforts so far »ub- 
lished. As in previous volumes, the 
ters dealing with individual or gro''s of 
elements normally consider the his rical 
background, the occurrence, extr tive 
metallurgy, the chemical and pl: <ical 
properties, and reactions of the ele  -ents 
and their more significant comp: ‘nds. 
Further, complimentary chapters o1 ore 
general topics in inorganic chemist’ T° 
sometimes included. 

The present chapters have the fo) ving 
concerns: the inorganic chemistry « al 


(Continued an page A250) 


we 
= 
\ 
| 
\ a } | 
} 
) 
4 
A 
: 
: 
aS 
| 


GENERAL CHEMISTRY: A SYSTEMATIC APPROACH 


Second Edition 

By HARRY H. SISLER, University of Florida; CALVIN A. 
VANDER WERF, and ARTHUR W. DAVIDSON, both at 
University of Kansas 

This up-to-date text, designed primarily for chemistry majors, 
presents a sound, balanced foundation in general chemistry. 
Emphasis is on consistent correlation of the chemical and 
physical properties of elements and their compounds with 
atomic and molecular structure. The latest developments in 
the chemistry of the newer elements, rocketry, plastics, and 
medicine are discussed. Coming April 1959 


THE CHEMISTRY OF ORGANIC COMPOUNDS 

Fifth Edition 

By JAMES BRYANT CONANT; 

and ALBERT HAROLD BLATT, Queens College, New York 
Significantly revised and reorganized, this compact text 
offers sufficient material for those who are taking a terminal 
course and also provides a good foundation for those who plan 
advanced work. Relating concepts to their application, the 
authors discuss important mechanisms in connection with 
reactions to which they apply and bond types in connection 
with structures containing them. Coming May 1959 


A SHORT COURSE OF ORGANIC CHEMISTRY 


By JOHN E. LEFFLER, Florida State University 

Primarily designed to give the non-major a practical 
understanding of organic chemistry, this text first orients the 
student to basic concepts and nomenclature and then proceeds 
to a unified survey of the important classes of compounds. 
Meaningful and unusual applications are presented in chapters 
on special topics—including the organic chemistry of odor and 
color, molecular energy, and the chemistry of large molecules. 


Coming April 1959 
QUALITATIVE ANALYSIS AND 
ANALYTICAL CHEMICAL SEPARATIONS 


Second Edition 

By PHILIP W. WEST and MAURICE M. VICK, Louisiana 
State University 

This thorough treatment of qualitative analysis features a 
practical non-sulfide scheme of separation. An introduction 
to laboratory procedures is followed by a theoretical discussion 
of the principles and calculations pertaining to chemical 
equilibria. A new section, dealing with the metallurgy and 
chemistry of metals, includes useful information on 
mathematical operations and spot tests. Coming April 1959 


INTRODUCTORY CHEMISTRY 


Second Edition 

By LILLIAN HOAGLAND MEYER, Western Michigan Uni- 
versity 

An introduction to the principles and nomenclature of 
chemistry, this text is especially intended for students 
majoring in nutrition, textiles, pre-medicine and other allied 
fields. ‘The second edition features an extensive revision and 
updating of the chapters on biochemistry, textile chemistry, 
radio-chemistry and atomic theory. Coming April 1959 


The Macmullan Company 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 
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FIVE VEARS | 

FISHER | 
HAS SAVED | 
YOU MONEY 
‘WITH 
VOLUMETRIC 
PACKAGING 


GALLONS 


QUARTS 
PINTS 


FLUID OUNCES 

1954 was the year 
Fisher revolutionized the reagent industry 
by volumetrically packaging liquid chemi- 
cals. Since that time, you have been bene- 
fiting from simplified inventory, economical 
use of shelf and stockroom space and ease 
of ordering. 

Bulk reagents are as thoroughly analyzed 
as “bottle” quantities of Fisher Certified 
reagents—with actual lot analyses instead of 
mere ‘“‘maximum impurities” listed on 
each drum. 

Fisher Scientific can offer you these ad- 
vantages, because the Fisher Chemical Man- 
ufacturing Division at Fair Lawn, New 
Jersey, is America’s largest plant devoted 
exclusively to the manufacture of high-purity 
chemicals. Full stocks in nine cities* 
shown below. B-90a 


FISHER 
SCIENTIFIC 


IN THE U.S.A. Cleveland ‘St. Louis INCA 
Boston «Detroit *Washington 
Chareton, W.Va ia IN MEXICO “Montreal 
*Chicago = *Mexico City *Toronto 


Distributor of 
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bon; silicon and its simple covalent com- 
pounds; organosilicon compounds; the 
naturally occurring silicates; germanium, 
tin, and lead chemistries; and finally, the 
metallic borides, carbides, silicides, and 
related compounds. 

The authors address this work to “those 
engaged in chemical manufacture and 
development and to those in advanced 
studies in institutions of higher learning.” 
The former group can well find a refresh- 
ment of their early training with these 
quite up-to-date surveys. The material is 
presented in context with present con- 
cepts in atomic and molecular structure. 
The chapters on the organic and mineral 
chemistry of silicon, as well as the one of 
carbides, borides, and silicides, should 
prove quite stimulating to those who have 
lost contact with such fields during the 
last fifteen years. 

Students taking advanced inorganic 
chemistry courses will profit by access to 
this set in general, and to this volume in 
particular. These treatments of inorganic 
chemistry deviate from the more system- 
atic, condensed textbook approaches 
with a leisurely, nonpedagogic air. For 
example, there is a wealth of information 
on the technological side of Group IVA 
chemistry not normally encountered in the 
course work of a chemist. Also, the book 
is liberally documented with references 
which can direct the more enterprising 
students to detailed works. 


Epwarp D. GoLpBERG 
Scripps Institution of Oceanography 
La Jolla, California 


Fluorocarbons 


Merritt A. Rudner, Enflo Corp Rein- 
hold Publishing Corp., New York, 1958. 
viii + 238 pp. Many figs. and tables. 
13.5 X 19 em. $5.75. 


Cellulosics 


Walter D. Paist, Plastics Division, Cela- 
nese Corp. of America. Reinhold Pub- 
lishing Corp., New York, 1958. xi + 
270 pp. Many figs. and tables. 13.5 
X19em. $5.75. 


It is interesting that the fifth and sixth 
volumes of the Reinhold Plastic Applica- 
tion Series should be concerned with such 
highly contrasting materials. The history 
of cellulose plastics begins in 1868 and 
first production of “Celluloid” began in 
1872. Continuing studies since then have 
shown that resins obtained from the nat- 
ural material cellulose have a very wide 
range of properties so that cellulosics have 
become materials of very general use. 
Current production is about two billion 
pounds a year. On the other hand the 
first polymerization of tetrafluoroethylene 
was not made until 1938 and commercial 
production did not begin until 1950. The 
fluorocarbons have a number of special 
properties which invite their use in special- 
ized applications rather than in broad 
general fields. Current production is 


about 20 million pounds per year. 
(Continued on page A252) 


the 2nd edition of 


A SHORT COURSE 
IN ORGANIC 
CHEMISTRY 


Harold Hart and Robert D. Schuetz 
both of Michigan State University 


describes such new developments as 
low-pressure polyethylene 
orlon, dacron 
synthesis of “natural” rubber 
tranquilizing drugs 
structure of insulin 
structure of oxytocin 
plant hormones 


introduces the concepts of 
pi-bonding 
conformation 


incorporates new material on 
lipids 
carbohydrates 
proteins 


retains integrated presentation of 
aliphatic and 
aromatic chemistry 


emphasizes commercial and 
biochemical applications 
of organic chemistry 


offers new and revised 
end-of-chapter material: 
summaries 
questions on nomenclature 
questions for study 


serves the basic needs of 
the one-semester course 


approx. 344 pages Spring, 1959 


accompanying Laboratory Manu« 
Manual now in use, entirely 
suitable to the 2nd edition 


A new Manual forthcoming, 
to be available for fall classes 


Houghton Mifflin Company 


Boston 7 New York 16 As onta 5 
Massachusetts New York so 
Geneva Dalles 1 Pe 
Illinois Texas 
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Chemistry Texts 


New! 
HU T CH INSON 


Chem istry: The Elements and Their Reactions 


New !—A beautifully illustrated, clearly written 
text for the intensive one-year course. It ap- 
proaches chemistry from the deductive point of 
view. The first three parts are a rigorous pres- 
entation of chemical theory. Part 4 discusses, 
at length, 24 elements typical of the various 


chemical families they represent. 


745 pages, with 373 illustrations. New—Just Ready! 


Klectrons, Elements 
and Compounds 


New!—This book is a skillfully edited conden- 
sation of the text described above. It provides 
the beginning student with a comprehensive 
background in chemistry—giving him all the 
important principles, but not burdening him 


with detailed mathematical equations. 


By Ernrc Hutcainson, Ph.D., Associate Professor of Chemistry, 
Stanford University. "About 550 pages, 61/3” x 91/4”, with 290 
illustrations. New—Just Ready! 


ESTOK Yul 
Organic Chemistry 


New !—A short text designed for one-semester or one- 
quarter courses. It provides a sound background 
for students of agriculture, home economics and other 
fields requiring a general knowledge of organic princi- 
ples. Abundant illustrations and accents on practical 


uses serve to stimulate the student’s interest. 


By G:orce K. Estox, Ph.D., Associate Professor of Chemistry, Texas State 
ot ological College, Lubbock, Texas. 275 pages. 61/3” x 91/4”, illustrated. 


New! 


ROUTH 


20th Century Chemistry 


Second Edition!—A comprehensive text for the col- 
lege freshman planning to take only one year of chem- 
istry. In an easy-to-read style, Dr. Routh presents 
a broad knowledge of chemistry in a one-year course. 
He stresses the basic principles of inorganic, organic 
and biological chemistry and their application to 
everyday living. 


By Josern I. Roun, Ph.D., Professor of Biochemistry, State University of 
Iowa. 610 pages, 53/4” sO. 288 illustrations. $6.50. Second Edition! 


NOLLER 


Chemistry of Organic 
Compounds 


Second Edition!—A review in The Journal of 
Chemical Education says of this text—‘‘It 
is the ‘best of breed’ in several respects: best 
digested application of molecular orbital theory 
to reaction mechanisms, particularly in aroma- 
tic substitution; best selection of interesting 
details on industrial processes; best array of 
chemical formulas of current interest to chem- 
ists and premedical students; and best correla- 
tion of physical properties of organic molecules 


with structure.” 


978 6” x 9! ith 106 illustrations. $9.00. 
pages, x 91/4", wi illus’ Edition! 


Texthook of Organic Chemistry 


Second Edition !—This careful abridgment of 
the distinguished text above is a sound, basic 


text for the course of 90-100 hours. 


By Cart R. Professor of Stanford University. 
654 pages, 61/5” x 91/4”, illustrated. $7.00 Second Edition! 


Gladly Sent to College Teachers for Consideration as Texts 


SAUNDERS COMPANY 


WEST WASHINGTON SQUARE 


PHILADELPHIA 
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These books reflect the difference in the 
fields they cover. ‘‘Fluorocarbons’’ gives 
a rather detailed description of the technol- 
ogy of polymers derived from C2F, and 
C.F;Cl. The forming of articles is covered 
intensively. The unusual and useful prop- 
erties are emphasized. The chapter on 
the chemistry of the fluorocarbon resins 
is somewhat condensed but gives a good 
survey of the patent literature of the field. 
Since these books are written for engineers 
and technical people it is surprising that 
there are no figures given on the cost of the 
polymers. 

“Cellulosics,’”’ on the other hand, is in 
the nature of a survey of the many varie- 
ties of resin represented. Less space is 
used in discussing the means of fabrication 
and none on the end uses which are 
possible. The engineering properties of 
the various cellulosics are considered in 
detail and many comparisons are made be- 
tween cellulosic resins as well as with com- 
petitive materials. This book seems to be 
the best thought-out of the present series. 

This series is written for the industrial 
technical man. The present volumes 
seera well suited to such an audience. 
They will also be of interest to engineering 
students (chemical, mechanical, electrical, 
and perhaps others) and somewhat less so 
to industrial chemistry students. 


Tuomas E. FerRIncTon 
College of Wooster 


Stoichiometry for Chemical Engineers 


Edwin T. Williams, Associate Professor 
of Chemical Engineering, Pennsylvania 
State University and 2. Curtis Johnson, 
Director of Scientific Computation, 
Compumatix, Inc. McGraw-Hill Book 
Co., Inc., New York, 1958. xiii + 350 
pp. Manytables. 16 X 23.5cm. $8. 


In the preface of this book we learn that 
the word stoichiometry was invented and 
used by J. B. Richter in 1793 and is derived 
from the Greek words “stoicheion”’ mean- 
ing an element and “metron” meaning 
measure. Lewis and Radasch (1926) had 
defined industrial stoichiometry as “the 
application of the laws of conservation of 
matter, of the elements and of energy, and 
of the chemical laws of combining weights 
to the processes and operations of indus- 
trial chemistry.” This is quite different 
from the physical chemical viewpoint of 
Sidney Young in his Stoichiometry. The 
objectives of Williams and Johnson are: 
(1) To stress the use of fundamental prin- 
ciples, rather than reliance on memorized 
short cuts; (2) To inculcate neat and logi- 
cal habits of problem-attack and problem- 
solution presentation; (3) To present a 
brief preview of chemical engineering unit 
operations.” 

To achieve these objectives the authors 
present six chapters covering mathemati- 
cal principles, chemical and physical prin- 
ciples, material balances, energy balances, 
unit operations, chemical processes. 
Units, dimensions, and labels for numbers 
are introduced on page 1 and their use 


continued throughout the book. Th: ir 
method of attack on problems of mater’ 
balance can be described as the algebr: ic 
method rather than the tie eleme it 
method. As the authors point out, setti ig 
up algebraic equations has appeal to s: 1- 
dents because they are familiar with al, 2 
bra. But it ignores the simplicity «id 
straight-line thinking of the tie elem: xt 
method, which, once mastered, is a pow :r- 
ful tool for industrial chemical caleu‘a- 
tion. 

The chapter on chemical and phys: al 
principles includes chemical formulas ; 1d 
equations, temperature and pressure, ‘he 
perfect gas laws, and condensable vap. rs. 
Material balances includes key compon: nt 
(tie element), simultaneous equations, : nd 
bypass and recycle. Energy balaiices 
start with the first law of thermodynaniics 
for flow systems, then introduces enthalpy, 
heat capacity, latent heats, thermoch:m- 
istry, thermodynamic paths, and adiabatic 
reaction temperature. The chapter on 
unit operations applies the princivles 
learned to fluid flow, heat transmission, 
evaporation, and condensation of vapors 
(humidity and the humidity chart). 
Chemical processes for which calculations 
are made are combustion of fuels, oxida- 
tion of sulfur and sulfur compounds, and 
vinyl acetate manufacture. This last 
illustrated problem on a proposed vinyl! 
acetate plant is the application of all the 
methods learned previously to a hypothet- 
ical industrial plant—a most stimulating 
experience to a sophomore student. 


(Continued on page A254) 


rithms. 


physiological problems. 
433 pages 


y 
WALLACE 
BREY 


Widely-adopted in a great variety of col- 
legiate institutions within the first year 
of its publication, this text is suitable 
for one-term courses in physical chemistry 
for students whose background in mathe- 
matics is limited to algebra and loga- 
The text shows how the under- 
standing of physicochemical principles re- 
lates to the behavior of matter, and con- 
tains illustrations of the application of 
physical chemistry to biochemical and 


illustrated 


APPLETON-CENTURY-CROFTS, INC. 
35 West 32nd Street, New York 1, N. Y. 


$7.00 


THIRD EDITION 1959 


GENERAL AND INORGANIC CHEMISTRY 
FOR UNIVERSITY STUDENTS 


By J. R. Partington. 


In this complete revision, the author in- 
corporates the results of recent advances in 
the field, particularly in the sections on 
hydrides of boron, oxygen compounds of 
sulphur, sulphur nitride, and the transuran- 
ium elements. 


THIRD EDITION 1959 
A SHORT HISTORY OF CHEMISTRY 


By J. R. Partington. 


Like the earlier editions, this book devo: 
considerable space to the history of physic. 
chemistry. 
recent studies of Mayow and Lavoisier, 

well as a new section on the theory of valenc 


Examination copies on request. 


ST MARTIN’S PRESS 
Now at 175 FIFTH AVE., NEW YORK 10, N. °-. 


927 pages. $10.00. 


415 pages. $3.75 


Included are the _ results 
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MECHANICAL HAND 


Apparatus Clamp 


wow: MORE VERSATILE 
THAN EVER — with im- 
proved convenience for at- 
taching rods of VARIOUS 
SIZES... 


@ Functions on either a vertical or @ Features a unique reversible 
horizontal rod clamping arm equally efficient for 
the smallest or the largest loads 

@ Excellent grasping power for 

P Pe shapes other than the cylindrical 
@ Permits placement of apparatus ° Choice of spring type or solid 
as close to a vertical support rod c i merely by degree of 
as desired, or at any distance screw tightening 


The most versatile laboratory clamp yet designed! 


® Small Mechanical Hand, ex- 
tension mounted, showing 
“swing-back"’ feature. 

Heavy aluminum construction with small parts of stainless steel. 
SMALL SIZE: LARGE SIZE: 

Co!. No. 22990-6 Cat. No. 22990-10 
Copacity O— 2%" Capacity 0- 3%" 

$4.75 


@ Large Mechanical Hand, ex- 
tension mounted. 


Write for further detailed information. 


New \ York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13.N_Y 


DUTY 


INSTRUMENT 


* 


ee 


Hot Plate—Magnetic Stirrer 


New low cost—plus 
advanced design features 


Now you can heat and stir simultaneously 
with WACO AGITHERM. Heavy-duty in- 
dividual controls allow use of either stirrer or 
hot plate independently when desired. 


The 500 watt hot plate can be set thermo- 
statically at any temperature up to 600° F. 
Pilot light indicates when heat is on. The 
perforated stainless steel case assures cool 
operation of motor. Compact design, 614” 
diameter by 5” high. 


No. JE-84500 Agitherm Stirrer Hot Plate, com- 
plete with one each glass and Teflon covered 
xl for 115 volt, 60 cycle, 


ORDER NOW! 


LABORATORY SUPPLIES AND CHEMICALS 


WILKENS - -ANDERSON CO. 


4525 W. DIVISION ST., CHICAGO ILLINO!S 
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The authors stress many good tech- 
niques for problem working, particularly 
the drawing of block diagrams for the proc- 
ess or piece of equipment involved in the 
calculation. Many illustrated problems 
are given, along with many problems at 
the end of each chapter. Complete solu- 
tions, not just an answer, are given in 
Appendix V for a few problems in each 
chapter. An extensive series of ap- 
pendixes gives many physical, chemical and 
engineering data and a humidity chart. 

This book is between the elementary 
“Process Calculation’ of Kammermeyer 


and Osburn and the revised “Industrial © 


Stoichiometry” of Lewis, Radasch, and 
Lewis. It will satisfy many chemical 
engineering teachers as a sophomore level 
stoichiometry text. 


KENNETH A. KoBE 
The University of Texas 
Austin 


Advances in Petroleum Chemistry and 
Refining. Volume 1 


Edited by Kenneth A. Kobe and John J. 
McKetta, Jr., Department of Chemical 
Engineering, University of Texas. 
Interscience Publishers, Inc., New York, 
1958. xv + 641 pp. Many figs. and 
tables. 16 X 23.5 em. $13.50. 


This book launches a series that has two 


somewhat contradictory aims: to record 
the advances in the petroleum and petro- 
chemical industries as they occur, and to 
serve ultimately as -a reference work. 
These aims are contradictory because re- 
cent advances can constitute only a small 
part of a book comprehensive enough to 
be used as a reference work. Inasmuch as 
most of the material in this first volume is 
written from the reference book viewpoint, 
the title is misleading. 

The series will resemble a technical 
journal in several respects. A new volume 
will appear annually. Each volume will 
include a wide variety of subjects ranging 
from economics to mechanical equipment, 
with timeliness the chief criterion for selec- 
tion. Each subject will be handled by an 
expert in the field. 

The first volume should be of interest 
and value to anyone engaged in the refin- 
ing of petroleum. However, because the 
subjects are diverse, most readers will find 
only a few applicable to their own work. 
From the standpoint of usefulness, organi- 
zation by subject matter, rather than 
timeliness, would be much preferred. 

Only two petroleum-refining and two 
petrochemicals subjects are covered; alky- 
lation, catalytic reforming, the oxo process 
for making primary alcohols, and the pro- 
duction of polymers, such as polyethylene, 
by surface catalysis. The discussion of 
alkylation is limited to the chemistry of 
the reaction; it updates—in more readable 
form—a chapter published in 1948 in 
“Advances in Catalysis.” 

Chapters on three unit operations— 
distillation, crystallization, and solvent 


extraction—discuss principles thoroug' ly 
enough that they might be used as gene 'a] 
texts for these subjects. 

A chapter on power plants of the fut ire 
should appeal particularly to mechan ’‘:a] 
engineers. Automobile-conscious Am ri- 
cans can get here the informed spec: |a- 
tions of an expert on the possibilities of sas 
turbines, free-piston engines, and ot ier 
recent engine developments. 

The broader subjects should appeal 'o a 
broad audience. Three chapters dea ing 
with economics and future trends give an 
excellent survey of the petroleum indus ry, 
with emphasis on petroleum: product on. 
Economists should find them interest ng. 
Students of political science may als: be 
interested in the discussions of depri cia- 
tion allowances and petroleum import:. 

All of the chapters in the first volume are 
authoritative and well written. Tyog- 
raphy and illustrations are excellent, and 
the index appears to be complete and well 
arranged. This book should be in all 
petroleum-refining libraries. 


R. J. HENGSTEBECK 
Standard Oil Company (Indiana). 
Whiting, Indiana 


COORS @@ WATER JACKETED 
Buchner 


Consider this expertly designed porcelain funnel 
with double wall for filtering with temperature 
regulation .. . one piece, completely jacketed, 
with inlet and outlet tubulatures for rubber hose 
connections — it permits use of water, steam or 


FUNNEL 


other circulating materials. 


Coors PORCELAIN COMPANY 


GOLDEN, COLORADO 


§ a 
a 
: 
‘ 
\ 
4 
A a 
a 
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in all 


SBECK 
jana), 
diana 


NEW! SAFETY 


REAGENT 


Always Specity PIONEER 
Fi 


%* The Safe Way to Handle Acid 
% Unbreakable, All-Polyethylene 
%* Instant, One-Hand Control 

%* Easy to Clean 

3 % Compact, Space-Saver Design 
%* Fits Standard 5-Pint Bottle 


This amazingly simple new Pioneer Reagent 
Dispenser solves just about every problem 
common to laboratory handling of reagents. 
The simplified, one-hand operation provides 
positive-control. . . . . stops flow when you 
want it to. Contaminant-free delivery at 
a the rate of approximately 1000 ML/minute. 


i PRICE 
ay. Each 3.75, Doz. @ 3.50, Case (36) @ 3.25 
4 Through leading supply houses 
a Send for catalog of complete line 


PLEASE NOTE OUR 
CHANGE OF ADDRESS 


For Chemistry 
TEACHERS 


HELPFUL, EASY-TO-USE 
ALCOA TEACHING AIDS 


“The Story of Aluminum Production” 


Now you can tell the complex story of aluminum pro- 
duction in a new, fresh and imaginative way. Send for 
your free, expertly written instructional package today. 
It includes large 15-in. by 21-in. integrated charts plus 
a complete kit of interesting exhibits. 

For use in chemistry classes, kits are limited one to a 
high school. Be sure to supplement and heighten in- 
terest in these instructional aids with booklets and 
Alcoa motion pictures described in Alcoa’s free catalog. 
Send the coupon or write Aluminum Company of 
America, 803-D Alcoa Building, Pittsburgh 19, Pa. 


) Your Guide to the Best in Aluminum Value 


. 
L = 


For Exciting Drama Watch “Alcoa Theatre,” 
Alternate Mondays, NBC-TV, and “Alcoa Presents,” 
Every Tuesday, ABC-TV 


MAIL THE COUPON TODAY FOR YOUR FREE TEACHING KIT 


Aluminum Company of America 
803-D Alcoa Building, Pittsburgh 19, Pa. 


(C0 Please send me new Alcoa Aluminum Teaching Kit. 
(C— Also send free catalog of motion pictures and booklets. 


Teacher's Name. 


High School 


Post Office and State 


Volume 36, Number 4, April 1959 / A255 


lug!ily | 
val | 
| 
ut ire | 
an 
hm. ri- 
ec! la- 
Ot ner “4 
al to a 
ive an 
sting, 
| 
nel 
ire 
od, 
se | 
or 
| 


What readers say about 


SELECTED READINGS IN GENERAL CHEMISTFY 


Compiled by WILLIAM F. KIEFFER, Edi or 
Journal of Chemical Educat? 


and ROBERT K. 
Kansas City Junior Coll: ge 


Photometers 


. an extremely useful addition to my teaching aids.” 
“a fine idea, well conceived and well executed.” 
“It has a very good blend of technical articles and arti: les 
which give a broad view of chemistry, and it should be of gr at 
interest and help to chemistry students and teachers.” 


. Very interesting . . . a fine start on what could develop i:ito 
a series.”’ 


“A handsome, interesting and very useful book.” 


81/2” x 111/4”" illustrated 128 pages 
Single copies $2.00 cach EI 
10-19 copies 1.75 cach 
20 or more copies.. 1.50 each 
all tpaid 
(all postpaid) Vv. 
CHEMICAL EDUCATION PUBLISHING CO. Ne 


20th & Northampton Streets e Easton, Pennsylvania 


No 


In 
Acenaphthy’ Acetobromoglucose Acetonedicarboxylic A f | 
Aconitic Acid; Acridine Hydrochloride 
Adonidine; 
We Acid; Acid cid; 
Re 
No. 2070 le- | 
omosalicylaice 
Designed for the rapid and accurate determina- Diieoprop 1 Fluoroph hosphate, Dit 
auilenin, ‘Equilin Ec 
tion of thiamin, riboflavin, and other substances dl-Ethionine, emi 
which fluoresce in solution. The sensitivity luconscorble A 
and stability are such that it has been found Siren iver Hepainy Here 
particularly useful in determining very small Acid) 12. seid; iodoacetamide. 
substan soascorbic A soc ine 
Methyl-bis-Chiorcethylamine; 8-Methylerotonic Acid; 
cytosine; Methylnonylketone; 6-Naphthaleneacetic Acid; N-Naph- (2) 
Phenylpyruvic Acid; Phosphopyr cid; jocol; Pregnenolone 
A Ilin; Pyocyanine; Pyrimidi Reductic 
KLETT SCIENTIFIC PRODUCT: Sodium Azide, Sodium Fluor cacelate, Sohingomvelin Gr. 
joride; o-Ter 
BIO-COLORIMETERS GLASS ABSORPTION CELLS “Thiomalic ‘Acid; B-Tocophero|. a 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS Uridine; Uro- 
» Unsolic Acid; Vitamin Biz. 
4 Ask us for others! i 
Kle#t Manufacturing Co. DELTA CHEMICAL 4 
23 West 60th St. New York 23,N.Y.# 
179 EAST 87TH STREET, NEW YORK, N. Y. = 
Telephone Plaza 7-6317 | 


A256 / Journal of Chemical Education 


. 

’ 

Klett-Summerson 

METS 

2 =< 
\ = 

No. 900-3 

2 
He 

¥ 

A 

4 

Me, 
$ 

| 

; 

g 

| 


We recommend... 


DRIERITE: 


2) 


“The Versatile Desiccant”’ 
For Drying 


SOLIDS — LIQUIDS — GASES 
in 
INSTITUTION — INDUSTRY 
LABORATORY — PLANT 


Efficient—Dries all organic liquids instantly in 
liquid or vapor phase. Gases retain only 
0.005 mg. HO. per liter. 


Versatile—An all-purpose desiccant. 


Non-Wetting—Does not become wet on satu- 
ration, nor crystallize to walls of tubes, towers 
or desiccators. 


Neutral—Dries without reacting with either 
acid or alkaline materials. 


Inert—Except toward water. Does not decom- 
pose, polymerize, or catalyze organic sub- 
stances by contact. Insoluble in organic liq- 

uids. 


Regenerative—Repeatedly after any normal 
use, by dehydration at 200 to 225°C. 


Economical—Lowest priced high grade desic- 
cant. Available in quantity for Industrial 
Processes. 


References 
(1) Ind, Eng. Chem. 25-653 (June, 1933) 
(2) Ind. Eng. Chem. 25-1112 (Oct., 1933) 


(3) National B u of Standards Journal of Research 
12-241 (Feb. “1934, R.P. No. 649) 


Granule Sizes: 2, 4, 6, 8, 10-20 and minus 20 mesh. 


Write for our new 100-page booklet: 
“‘DRIERITE AND ITS APPLICATIONS” 


W. A. Hammond Drierite Company 


120 Dayton Avenue, Xenia, Ohio 


Series 4000 


.. . for reactions at elevated 
Pressures and temperatures 


Series 3910 


LOW PRESSURE, SHAKER TYPE — For catalytic 
hydrogenation and other reactions at pressures to 
5 atm. using a 500 ml. glass reaction bottle held in 
a plore clamping device. Connections to a 4-liter gas 
mit quantitative control of hydrogen con- 
ne available for temperatures to 190° c. 


MEDIUM PRESSURE, STIRRER TYPE — For hy- 
drogenation, alkylation, hydrolysis, polymerization, 
sulfonation and many other reactions requiring an 
autoclave with stirrer for pressures to 1 psig. and 
temperatures to 350° C. Available with either 1 or 
2 liter stainless steel — both interchangeable in 
same heater 


HIGH PRESSURE, ‘ROCKER TYPE - — For hydro- 
genation and other reactions at pressures to 6000 

g. at temperatures to 350° C. Furnished with either 
foe" or 1000 mi. stainless steel bombs. Apparatus in- 
cludes oscillating mechanism, electric heater, 
nections for adding or removing gas under 
while rocking. 


Ask your Parr Dealer or write direct. 


and con- 
pressure 


PARR INSTRUMENT CO. 


MOLINE, ILLINOIS 


‘PARR APPARATUS 
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CHEMICALS 
SERVICES | 


APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


RARE crtemicats 


GALLIUM 99.9999%—RHENIUM 99.9% 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


HIGHLY PURIFIED 


MERCURY 


POLYMETAL LABORATORIES 


P.O. Box 448, Back Bay Annex, Boston 17, Mass. 


RARE and FINE ORGANICS 


Write for 
New Catalog No. 3 

POTASSIUM COBALTICYANIDE 
POTASSIUM CHROMICYANIDE 


of the many special chemicals we 
Inorganic Salts Rare and Fine Chemicals 


samples, 1-gram quantities, or as 
LABORATORIES 


I Write for our list of rare chemicals 
@) CITY CHEMICAL CORP. 
specified, labeled with your code marks. 
Incorporated 


132 W. 22nd St. New York 11, N.Y. 
Each lot in @ sealed glass viel. Made up to 
177-10 93rd Ave., Jamaica 33, N. Y. 


your specifications. Economical. 
*INEXPENSIVE 
*EFFECTIVE 
*PROFITABLE 


Chem Ed Buyers’ Guide 
NOW OVER 5100 


TRADE-MARK R ATES 
GRIGNARD REAGENTS (RMgX) CHEMICALS 12 insertions $ 9.00 per inch 


6 insertions 10.00 per inch 
for application in hormone and vita- Less than 6 insertions. . 11.00 per inch 
min chemistry, in allied drug produc- : 


tion, in special insecticides, etc. 


Write for data 1U-134, 


R. P. CARGILLE LABORATORIES INC. 
117 Liberty Street New York 6, N. Y. 


@ Diethyleneglycol Dinitrate 
@ Diethyl Mercury 
@ Diethyl Sulfone 


Cheaper to Buy (some sell for less than 
$1/lb. of solution) from ARAPAHOE’S 
own Multi-Ton Production. 


GRIGNARD REAGENTS IN ETHYL 
ETHER: The n-Butyl and the Ethyl 
Chlorides, the Ethyl, Methyl, and Phenyl 
Bromides, and the Methyl iodide. 


GRIGNARD REAGENT IN AMYL 
ETHER: Methyl Magnesium Iodide 
(‘‘Zerewitinoft’’ Reagent). 


These are usually supplied as 3 Molar 
solutions; ‘‘Zerewitinoff’’ Reagent is 1 
Normal; other halides, solvents and 
strengths are or can be supplied. 


For full information on properties, Han- 
dling Procedures, and CUSTOM SERV- 
ICES write Dept. ‘‘E”. Company letter- 
head please. 


Diethyl Zinc 

Difluoroacetic Acid 
(Sodium Salt) 

@ 2,5-Difluoronitrobenzene 

Diglycylglycine 

Digitoxose, d(*) 

@ Digoxin 

Dihexylbenzylamine 

@ Dihexylisoamylamine 

Di-n-hexyl Ketone 

@ 9,10-Dihydrophenanthrene 

@ Dihydropyrrole 

Dihydrothymine 

Dihydrouracil 

1,4-Dihydroxyanthraqui- 
none 

1,5-Dihydroxyanthraqui- 


none 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


ARAPAHOE CHEMICALS, INC. 
2800 PEARL STREET * BOULDER, COLORADO 


PRODUCERS OF FINE ORGANIC CHEMICALS 17 West 60th St. New York 23, N.Y 


Plaza 7-817) 


ALL PURPOSE 
LABORATORY 
TIMER 


Giant 8” Dial 
Portable Mount Models 


YOUR 
FAMILY 


FIGHT CANCER WITH A 
CHECKUP AND A CHEC%! 


FEATURING: 


3600 Settings 

Split-Second Accuracy 
Automatic Switching Panel Mount Models 
Built-in-Buzzer Precision Construction 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


208 E. Sixth St. Dayton, Ohio SOCIETY 


| 
\ 
= | 
i 4 
j Allied C! 
| ‘ Aloe Sci: 
4 Appleton 
‘ Baker 
Agene 
” ene 
Beckma: 
Bronwil! 
Central 
A Age ~ 
Chem E 
ene 
(Gr 
| "He Age nc 
Oxd 
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FOR 
RAPID HEATING, 
LONG LIFE 


CENCO® 


IMMERSION 
HEATERS 


Now—of stainless steel to resist 
corrosion, knife-type for rapid 
heating. May be used in many 
types of liquids. New 3-prong plug 
enables safe grounding. 


No. 16551] A Cc 
Watts 125 | 250 | 450 
Each $14.00] $14.50| $15.00 


CENCO the most complete fine of scientific in- : a! 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 
1718-E ‘Irving Park Road Chicago 13, Mlinois 
and V Mountainside, N. 3. 
Boston Birmingham © Santa Clara Los Angeles © Tulsa 
Houston Toronto Montreal Vancouver Ottawa 


HIGH 
VISIBILITY 


LIFETIME ACCURACY 
CENCO® 
MERCURY 


BAROMETER 


A fine instrument 
at a remarkably 
low price. Con- 
forms to US. 


ORDER TODAY FOR PROMPT DELIVERY 


the most complete line of scientific instru- 
ments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718-Elrving Park Road « Chicago 13, Mlinois 


0 to 4000 each $58.00 
1500 to 10,000 ft....... each 65.00 


ADVERTISERS’ 


Allied Chemical Corp., General Chemical 


Agency: Hermon W. Stevens Agency 


Agency Kastor, Hilton, Chesley, 


INDEX 


Agency: Ray Hawley Adv. Agency: rury, Lacy, Fergueon, Ine. 
Alberene Stone Corp. of Va............. A230 

G. J. asford Co. OBC & A250 Parr Instrument Co.................... 
Allied Chemical Corp..................... 08s, Agency: F. ‘lard Hills Adv. Service 

Agency: Benton & Bowles, Inc. Freeman & Co., W. H............ A246 & A247 Perkin Eimer C Corp. es 


Philadelphia 


Gow-Mac Instrument Co................ A206 Pioneer Plastics... . 
Clifford & Atherton, Inc. : A Murphy & L I 
Aloe Scientific, Div. of A, S. Aloe Co... A214 Agency: George Homer Martin wee. 
= ney: Frank Block Associates Greines Co” Banil A226 Agency: Albert Frank-Guenther Law, 
Ameri re) Reinhold Publi 
Agency: J. G. Kelly Co., Inc. Houghton Mifflin Co... A250 Row-Potersen & Co........... 
Appleton-Century-Crofts, Inc............ St Martin’s Press 
Agency: Wildrick & Miller, Inc. Clifford & McMillan, Inc. Sargent & Co., 
Barnstead Still & Sterilizer Co., Inc... ... A234 Saunders Co., B. 
Agency: Copley Adv. Agency hers, Tne. A241 Schleicher & Co., Carl. 
gency: Wolf Ine. Johns Manville. ... A209 ientific Glass Apparatus Co... 
man Instruments, Inc.............. A203 Agency: Wehner Adv. Agency 
wi OTp..........- A232 Agency: trestone Adv. Agency 
Ageney: Scrivener & Rice, Inc. Abeney: Bavin Berger Assoc. Thomas Co., A hur “he 
Central Scientific Co............. A220 Torsion Balance C 
eney: Marsteller, Rickard, Gebhard gency: J. Walter Thompson Co. Agency: Michel.Cather, Ine. 
Age ney Hollander’ & Weghorn Ad Enterprise Adv. tt 
Coors Porce A254 e gency Pp ross v., Inc. 
ney: Frank L. Philips Agency: Kirkgasser- Drew Adv. Van Nostrand Co. ,D 
A249 Agency: R. W. Westervelt & Co. 
Agency: Kastor, Hilton, Chesley, 
Delta Chemical Works,Inc.............. A256 Clifford & Atherton, Inc. 
ecey: Miller Adv. Agency, Inc. Matheson, Coleman & Bell 4230 Agency: H. A. Hooker 
A213 Agency: Leonard M. Sive & Associates, Wiley & Sons, Inc., John................ 
a ‘De George F. Walsh Adv. Inc. Agency: Needham & Grohmann 
A221 McGraw-Hill Book Co., Inc.....A242 & A243 Wilkens-Anderson Co......... 
eneys yers nm, Inc. Agency: Mandabach, Marthens & 
cy: Batten, Barton, Durstine & New York me <a 4 Supply Co......... A253 Yellow S; Instrument Co....... 
Osborn, Inc. Agency: Raf Adv., Inc. Agency: iorne Industrial Adv. 
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TEXTBOOK OF This clear and concise presentation of the basic principles of 
organic chemistry treats the subject from the standpoint of 
ORGANIC an organic chemist’s work in order to minimize memory work 
CHEMISTRY on the part of the student. One of its distinctive features 
is the appendix dealing with the solution of mathematical 
by Lloyd N. Ferguson, problems in elementary organic chemistry. This appendix, 
Howard University according to one reader, “brings together more useful in- 
formation of this sort than | have seen in any other one place.” 

640 pages $7.50 


FIRST In this rigorous presentation, especially suitable for first- 
year college courses for chemistry majors, the author skill- 
PRINCIPLES fully describes and analyzes the experimental basis of 
OF chemical theory. Elements are arranged into a special 
form of the periodic table, divided into six basic groups 
CHEMISTRY according to electron configuration. The analytical ap- 
bby is used with the more important Al 
Ncsied University physical properties summarized in tables. Over 950 ques- 
tions and 450 problems, both quantitative and qualitative, (Su 
give students thorough practice in applying new concepts. 
Ready in June. Notice 1 
on t 
recessed. 
the weig 
of vision 
sible cor 
RUSSIAN A rapid but sound introduction to Russian, this new self- built-in 
study manual for scientists is adaptable to each individual's from fu 
FOR THE particular needs—from a mere deciphering of titles or a — 
SCIENTIST reading of graphs to a thorough study of Russian scientific Ultra. 
literature. The text aims to develop a knack for recognition 
by John Turkevich and as well as familiarity with the basic points of grammar. 
Ludmilla B. Turkevich, 260 pages, about $4.75 for r 
both at 
Princeton University 
rate ans) 
a direct 


parall:: x 

counter. 

INTRODUCTORY "This book is one of the best to be written for students who Pivots or 
4 inertia 

will take no more than one year of chemistry. The presen- quadr: n 


CHEMISTRY tation is clear and interesting, sound and accurate, and the intereh a 


by O. W. Nitz, author has attempted to relate the subjects under discussion CEI, , 
Stout State College 520 pages $5.75 


to everyday living."—The American Journal of Nursing 


a D. Van Nostrand ‘Company, Ine. 


120 ALEXANDER STREET ss PRINCETON, NEW JERSEY 
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NEW SINGLE-PAN 
ANALYTICAL BALANCE 


(Substitution Weighing Principle) 11%" w X X 17%" 


Notice the convenient positioning of the controls 
on this balance to eliminate fatigue...the eliminates torque action on the beam.) These 
recessed, glare-free reading scale at the rear of are but a few of the many outstanding features 


the weighing chamber—located in the same field lee . t 
of vision as the removable pan. ..the easily acces- of Cie 


sible compartment in the base which houses the built for years of trouble-free service with — 
built-in weights and accessories, protecting them sistently accurate results. Write for detailed 
from fumes and dust. (This construction also brochure. 


SPECIFICATIONS 
Ultna-Matic MICRO 


PRECISION BALANCE 


for rapid, repetitive weighing : Optical Scale Range 
Anyone can operate this single- ee 1 Scale Division 
knob balance and get an accu- fos: Readability 
a direct-reading scale with anti- j j 
Parall:x device. There are no Taring Device 
counte - vernier. 
a agg rings. . .no appreci B-1370X Monopan, as illustrated, complete 
inerti i i 
quad, nt with built-in adjustable transformer for 110- 
interc} angeable non-tippable pans ee 220 volt A.C. (fully assembled) 
Zz ovided. Ask for Bulletin 


Ranges available from 0-1 to 0-2500 mg., with prices 
ranging from $215.00 to $280.00. Accuracy +1/10 
of 1%. WRITE FOR 


SCIENTIFIC GLASS 


LABORATORY APPARATUS INSTRUMENTS CHEMICALS GLASSWARE 


LITERATURE! 


| 
<= : 
| Sensitivity .... p to 200 g. 
| Precision .. 4 
| 
= 


Orsat Gas Analysis automatically in as little as 10 minutes 
FISHER PORTABLE GAS PARTITIONER . 


* Battery-Operated, Self-Contained | THIS TIME-SAVING new instru- sample. Each component is measured, 

"i ment is ideal for monitoring mine or recorded, after a characteristic 

* Compact—Only 9” x 18” x 8” High gases ... for checking carbon monox- time interval. The complete story can 

* Determines Fixed Gases in ide levels, exhaust fumes and chimney be found in Fisher Bulletin | 5-275. 

10 Minutes gases . . . for checking illuminating For your free copy, please write: 

gases .. . for clinical analysis of res- Fisher Scientific Company, 10° \“isher 

* Determines Light , piratory gases, and hundreds of other Building, Pittsburgh 19, Pa. B-96 
Hydrocarbons in 20 Minutes analytical and measurement problems 
formerly requiring tedious manipula- 

tions of conventional Orsat analysis. FISHER 


* Requires Only 1 ml Sample 
THE FISHER Gas Partitioner SCIENTIFIC 
IN THE U.S.A. Cleveland St. Louis 1 CANADA 


* Battery Life Over 300 Hours utilizes twochromatographiccolumns |NTHE 


Easily Measures 0.1% (0.001 ml) Series, with an ingenious automatic Philadelphia IN mexico" 


system of separating and measuring 
* Requires No Skill to Operate each gaseous component of the total Laboratory Appliances & Reagent Cher = 


¢ Saves Hours of Employee Time 


1% 
: 
| 
; 
} 
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MAY 1959 


Published by the DIVISION OF CHEMICAL EDUCATION OF THE AMERICAN CHEMICAL SOCIETY 


JP FUEL 


5 10 IS 20 25 30 35 
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The Development of Borane Fuels . . . page 208 


Redox Equations ...a review... 215 


Varieties of Scientific Discovery . . . 220 
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INTRODUCING-—- 
The New SARGENT 


Model XV 
RECORDING POLAROGRAPH 


Developed by E. H. Sargent & Co., the designers 
and manufacturer of the Models III, XII and XXI Polarographs, 


this new instrument becomes a companion to these long familiar Polarographs. 


This completely new Polarograph has been designed 


with maximum simplicity of operation for the routine analyst. 


For Complete 


information 
write for Sargent conventional polarography with full size recording and analytical 


It includes full facilities for application to every phase of 


Polarograph Booklet accuracy at an economical price. The design is flexible and 
adaptable to future accommodation of specialized techniques 
as they become useful. It permits direct alternate 


use as a recording potentiometer of 2.5 millivolt range. 


SAI C3 N SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES CHEMICA(S 


E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILL'NOIS 
DETROIT 4, MICH. e DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. « SPRINGFIELD, N. J. 
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-Schoniger 


LOW PRESSURE, ALL GLASS 
COMBUSTION APPARAT 


traces of metals, etc., in organic 


e Rapid, simple and inexpensive 


For the rapid determination of halogens, sulfur, 
phosphorus, traces of metals, etc., in organic 
substances by simple combustion in oxygen. 
No elaborate equipment is required, negligible 
pressure is produced and the combustion prod- 
ucts are free from metallic contaminants. 


The procedure simply converts organic materials 
into soluble combustion products, which are then 
analyzed for chlorine, bromine, iodine, fluorine and 
sulfur by usual inorganic gravimetric or volumetric 
methods. 

Consisting of a heavy wall, conical flask of boro- 
silicate glass, with deep, bell-shape flaring lip and 
elongated interchangeable ground glass stopper 
with attached U-shape platinum wire gauze sample 
carrier, and small, specially cut, unsized low ash 
paper sheets which serve as holders for the sample. 

In use, the sample is wrapped and folded in the 
paper with the narrow tail extending for ignition. 
Sample is then placed in the platinum carrier and 
the flask is charged with a small amount of absorb- 
ing liquid as required for the specific reaction and 


materials 


e End products free from metal contaminants 


-..a simplified technique for catalytic combustion 
of organic materials in oxygen 


IGNITION 
POINT 


SAMPLE IN 
PAPER 


PLATIN 
SAMPLE CARRIER 


ABSORPTION 
LIQUID 


STOPPER WITH 


§ GROUND JOINT 


WRAPPED IN 
PAPER HOLDER 


A. H.T. co. 


PHILA USA 


LABORATORY APPARATUS 


More and more laboratories rely on Thomas 


with free-flowing oxygen. The paper tail is then 
ignited; the stopper with flaming sample is seated 
in the flask and flask then inverted at an angle. 
The catalytic combustion proceeds at high tem- 
peratures and the combustion products are ab- 
sorbed in the liquid, which forms a seal around the 
stopper. After cooling, the inside surfaces of the 
flask and stopper are thoroughly rinsed. Titrations 
can then be made directly in the flask. 

Due to the inherent fragility of glass in the 
presence of reduced pressure, general safety regula- 
tions should be followed, such as the use of shield, 
goggles, etc. 

Results compare favorably, i.e., within +0.3%, 
with conventional combustion or decomposition 
methods. The method has been used extensively 
for analysis of the above elements but, because of 
the low cost, time and space saving features, is 
finding wide use for other substances which undergo 
complete combustion. 

See Wolfgang Schéniger, Mikrochimica Acta, 
1955, Heft 1, pp. 123-129; and ibid. 1956, Heft 1-6, 
pp. 869-876. See also Kenneth D. Fleischer et al, 
Analytical Chemistry, Vol. 30, No. 1 (Jan., 1958), 
pp. 152-153, and Thor Lysyj and John E. Zarembo, 
Analytical Chemistry, Vol. 30, No. 3 (Mar., 1958), 
pp. 428-430. 


6470-E. Combustion Apparatus, Thomas-Schoniger (Schoniger 
Flask), as above described, 300 mi capacity, for samples up to 
10 mg. With No. 34/28 standard taper stopper and platinum wire 
gauze sample carrier weighing approximately 1.5 grams, 100 
Paper Sample Holders and directions for use.......... 28.35 
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CHEMICAL PROCESS PRINCIPLES 


Part Two: Thermodynamics, Second Edition 


By OLAF A. HOUGEN, University of Wisconsin; KEN- 
NETH M. WATSON, Illinois Institute of Technology; and 
ROLAND A. RAGATZ, University of Wisconsin. The 
new edition brings together the — applications of 
thermodynamics in all phases of process design, includ- 
ing chemical engineering, mechanical engineering, metal- 
lurgical engineering, and industrial chemistry. Com- 
pletely revised, it offers: comprehensive tables of 


generalized thermodynamic properties of pure gases aid 
liquids with respect to compressibility factors, densitis, 
enthalpies, fugacities, entropies, internal energies, «id 
vaporization equilibrium constants; methods of c.n- 
structing thermodynamic charts for specific compoun |s; 
and enthalpy-composition and entropy-composit on 
charts of binary solutions (applications of the use of such 
charts are given). Ready in September. In Press. 


FUNDAMENTALS OF PHYSICAL CHEMISTRY 


By H. D. CROCKFORD and SAMUEL B. KNIGHT, 
both of The University of North Carolina. Concentrates on 
the aspects of physical chemistry which are most im- 


portant in understanding biological phenomena. Ready 
in May. 463 pages. Prob. $7.00. 


MEDICINAL CHEMISTRY, Volume IV 


A Series of Reviews Prepared under the Auspices of the 
Division of Medicinal Chemistry of the American Chemical Society 


By WILBUR J. DORAN, Eli Lilly & Co. Edited by F. 
F. BLICKE, University of Michigan; and R. H. COX, 
Vick Chemical Co. A complete review of barbiturates, 


from their discovery to their present use as intravenous 
anesthetics, is provided here. Ready in May. 334 pages. 
Prob. $12.00. 


THE MOLECULAR BASIS OF EVOLUTION 


By CHRISTIAN B. ANFINSEN, National Heart Insti- 
tute, National Institute of Health. The sciences of genetics 
and protein chemistry are integrated in this biochemical 
approach to the study of evolution. Presents a syste- 


matic study of the structure of a given protein as isolated 
from a variety of species, in an effort to shed light on the 
differences in heredity between the species. Ready in 
June. Approx. 240 pages. Prob. $7.00. 


ORGANIC REACTIONS, Volume X 


Editor-in-Chief: ROGER ADAMS, University of Illinois. 
The latest volume in a well-known series, this book ad- 
heres to the same purpose as its forerunners: to present a 
compilation of all the important synthetic chemical reac- 


tions. In Volume X, extensive reviews are given of the 
Michael reaction, the coupling of diazonium salts with 
aliphatic carbon atoms, and the Japp-Klingemann reac- 
tion. In Press. 


CONTINUOUS ANALYSIS OF CHEMICAL PROCESS SYSTEMS 


By SIDNEY SIGGIA, Olin Mathieson Chemical Corp. 
This text deals with the devices available for the con- 
tinuous monitoring of the composition of chemical proc- 
ess sytems, where the analysis takes place directly and 


automatically in the processing equipment or pipeline. 
Pertinent data for each device is discussed. Ready in June. 
Approx. 384 pages. Prob. $8.00. 


PRINCIPLES OF DAIRY CHEMISTRY 


By ROBERT JENNESS, University of Minnesota; and 


STUART PATTON, Pennsylvania State University. De- 
signed specifically for teaching the principles of dairy 


SCIENTIFIC RUSSIAN 
A Concise Description of the Structural Elements 
of Scientific and Technical Russian 
By GEORGE E. CONDOYANNIS, Peter's College. 
Ready in June. Approx. 256 pages. Prob. $3.50. 


chemistry, this material builds an understanding o! the 
constituents of milk, and their interaction. Rea) im 


September. Approx. 464 pages. Prob. $8.75. 


PRINCIPLES 
OF RADIATION DOSIMETRY 


By G. N. WHYTE, Queen's University, Canada. | :ad) 
in May. Approx. 136 pages. Prob. $7.00. 


Send for your examination copies today. 
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S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y- 


Tis series of articles presents @ survey of the basic principles, 


characteristics, and limitations of those instruments which find important appli- 
cations in chemical work, running the gamut from balances and burets to servo- 


mechanisms and spectrometers. 


The emphasis is on commercially available 


equipment; approximate prices are quoted to indicate the order of magnitude of 


cost of the various types of design. 


3. Centrifuges 


Centrifugal force has been used in a 
practical way in many of mankind’s activi- 
ties for several centuries. The centri- 
fuge, which is a term applied to any device 
that utilizes the centrifugal force acting 
on a body moving in a circle to hasten the 
process of sedimentation or stratification, 
has a long and distinguished history in 
chemical and biological laboratory work. 
The list of applications runs the gamut 
from the researches of T. W. Richards to 
those of T. Svedberg; from the removal 
of bacteria in air to the analysis of butter 
fat in milk. 

The nature and characteristics of mod- 
ern laboratory centrifuges are not as well 
understood by the average experimenter as 
they should be, and because of this, they 
are less widely and profitably used than is 
warranted. It may be categorically 
asserted that, with the single exception of 
the collection of a precipitate in the final 
step of a gravimetric analysis just prior to 
ignition to constant weight, there is no 
laboratory procedure involving filtration 
or extraction that cannot be improved by 
the use of a centrifuge. 

Centrifuges are invaluable in the modern 
laboratory when dealing with precipitates, 
fractionating specimens, breaking down 
emulsions, and increasing the efficiency of 
extractions. A centrifuge is basically a 
very simple device. In principle, it need 
consist of nothing more than a source 
of motive force and a means of attaching 
the sample to it. In fact, fifty years ago a 
common laboratory expedient was to tie a 
string around the neck of a test tube, and 
by means of the experimenter’s extended 
arm, to whirl the test tube rapidly about. 
Mod:rn instrument design has had the 
objet of making it possible to whirl the 
specimen at very high speeds under re- 
prod icible conditions and in perfect safety. 
The significance of speed, radius of gyra- 
tion, and duration of centrifugation may be 
od ciated from the following considera- 

The centrifugal force (CF), in dynes, 
acting outward along the radius (r), in 
centimeters, of a circular path in which a 
particle of effective mass (m), in grams, 


is moving with a speed (or frequency) of 
rotation (f), in revolutions per second, 
is given by: 


2 2 
CF = mat 


where w is the angular velocity in radians 
per second. The effective mass is the 
actual mass of the particle minus the 
buoyant force of the medium in which it is 
suspended. 

Thus, the force on the particle depends 
on its distance from the axis of rotation as 
well as on the number of revolutions it 
makes per second. If a very large CF is 
desired, it may be achieved by employing 
a large distance between the specimen and 
the axis of rotation, by adopting a large 
speed of rotation, or both. However, if 
the radius of gyration is made large, the 
specimen holder (i.e., the rotor or head, 
or bowl of the centrifuge) must be large 
and heavy, and it becomes impractical to 
attempt to whirl this at great speeds. 
Furthermore, the CF increases only as the 
first power of r, but as the second power 
of the speed of rotation. Hence, the 
highest centrifugal forces are obtained 
in practice by keeping the radius of gyra- 
tion relatively small, and using high speed 
motors. 

The force of gravity acting on a freely 
falling body is mg. The ratio of the cen- 
trifugal force to the force the object would 
feel if it were falling freely is called the 
relative centrifugal force (RCF), and is 
given by: 


RCF = = = (1.11 X 10-1)n* 


where n is the number of revolutions per 
minute (rpm), and r is in centimeters. It 
is common practice to express the RCF in 
the units “x G,”’ or “gravities,”’ signifying 
that this number shows how many times 
greater than the force of gravity is the force 
acting on the body being centrifuged. It 
should be clear that the RCF of a centri- 
fuge has experimental significance, where- 
as the rpm alone has very little relevance— 
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feature 


at least, when comparing different makes 
of centrifuges. 

It will be worthwhile to conclude this 
brief discussion of the theory of centri- 
fuge design by considering the role of time 
of centrifuging. For spherical particles 
that are not falling too rapidly in a fluid 
medium, Stokes’ law is obeyed, viz.; 


F = 3mmDv 


where 7 is the viscosity, v is the rate of 
fall, F is the force producing the motion, 
and D is a constant. This means that 
the effect of the centrifugal force will be to 
cause the particles to settle with a velocity 
that is proportional to the CF. That is: 


v = kf*r 


But the CF and therefore v, depends on r, 
and increases (at constant f) as the particle 
moves outward, away from the axis of 
rotation. Since v=dr/dt, it is easy to 
show that the distance of the particle from 
the axis of rotation at any time, t, will be 
givenby: 


r = 


where 7 is the position of the particle at 
the start of the run. The nature of this 
equation is illustrated in Figure 1. It is 


-@ CENTER OF ROTATION 


° TIME OF CENTRIFUGATION 


Figure 1. Variation of the position of a par- 
ticle as a function of the duration of centrifuga- 
tion. 


evident that the rate of settling increases 
with time, for as the particles move away 
from the axis of rotation, they move in the 
direction of increasing RCF. Therefore, 
extending the duration of centrifugation 
for a relatively short time can materially 
improve an incompletely sedimented speci- 
men. Also, where reproducible results 
with slowly sedimenting particles in a 
high-speed centrifuge are important, as in 
the fractionation of macromolecular dis- 


(Continued on page A270) 


A 
| 
4 
A Ro 
R LOw 
RPM 
‘ 


“Precision alone 


is not enough!” 


FOR INDUSTRIAL ANALYSIS 
you need convenience, 


versatility 
and RELIABILITY 


You get all these ina 
Coleman Junior Spectrophotometer 
Where precision, speed and simplicity are the 


criteria, the Junior is unmatched by any instru- 
ment. It has a tremendous range of cuvette and 
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persions, precise control of the duratic 
of the run is essential. 

However, increasing the speed of rot: - 
tion or the time of centrifuging are n 
unmitigated advantages, for they crea: : 
certain conditions that may work again. 
efficient sedimentation unless cognizance s 
taken of these factors in the design of t! » 
instrument. At high speeds the effect ./ 
air friction in heating the centrifuge he: | 
and its contents can be considerab.., 
particularly in runs lasting several minut: ;. 
This is known as “‘windage,”’ and its hes 
ing effect can.cause convection curre1 
to be set up in the tubes that will wok 
against the desired sedimentation. (n 
addition, the heat generated in the mot pr 
contributes to the heating of the tubcs. 
Many high speed centrifuges provide or 
foreed circulation of air through the instr \- 
ment to carry away most of the windse 
and motor heat. In such a centrifuge, 
the temperature tends to reach a steady 
state value during a run, as illustrated in 
Figure 2. 


TEMPERATURE RISE, 


° 10 20 30 40 50 60 
TIME IN MINUTES 
Figure 2. Idealized representation of the tem- 
perature rise occurring in a rotor due to wind- 
age and motor heat. Curve eventually levels 
off when forced-air circulation carries heat 
away at same rate as it is generated. 


When a specimen is being whirled at high 
speeds to achieve sedimentation of slowly 
settling particles, any vibration of the 
centrifuge will also tend to stir up the 
sediment. Similarly, the coming to rest 
of the rotor after cutting the power to the 
motor must be smooth and uniform to 
avoid vitiating the run. 

Thus, it can be appreciated that ‘he 
greater the RCF required, the more e\'t- 
ing are the demands made on the de~ign 
and construction of the centrifuge; an. of 
course, the more expensive the instrun cnt 
will be. Three broad categories of « ™- 
mercial laboratory centrifuges have « me 
to be generally recognized. These ec: be 
roughly classified as follows: 

(1) Ordinary centrifuges—RCF’: up 

uper” or “Super-s 
50,000 x G 


CI 


- — 


3) 


Che 
ch ra 
va 
ge) 


po :en 
fuse. 


The 
gelera 
are ill 
Not ey 
ments 
erally 
pense 
Also, 1 
shown 
contro 
figure « 
there 
design: 
fer wid 
compo! 
of eac 
maxim 
volume 
sample 


Figure 3 
lized lab 


Ba-iec 
parts of 
the mot 
motiy 
the sim 
moto: 
rotat« ry 
latter 

Th 
moun: } 
and 
effect: 
durat:; 
Totor, 


j 
| 
> 
. 
Th 
| 
8 
a 
| 
| 
6 
4 
SS 
‘ 
| 
| 
: 


Chemical Instrumentation 


3) “Ultra” centrifuges—greater than 
about 50,000 x G. 


Che following sections will describe the 
ch racteristics of representatives of these 
va‘ious types of instruments. First, 
ho.vever, it will be well to start with some 
ge eral considerations concerning the com- 
po :ent parts of a typical laboratory centri- 
fuse. 


Component Parts 


‘he important component parts of a 
ge.cralized form of laboratory centrifuge 
are illustrated schematically in Figure 3. 
Noi every model of the commercial instru- 
ments will have all of these features; gen- 
erally the smaller, inexpensive units dis- 
pense with the timer and the tachometer. 
Also, many instruments have features not 
shown in the figure, such as temperature 
control and forced-air circulation. The 
figure depicts an angle-head type of rotor; 
there are several other common rotor 
designs. Commercial instruments also dif- 
fer widely in the quality and design of their 
component parts, for the optimum design 
of each component depends upon the 
maximum RCF desired, as well as on the 
volume and physical properties of the 
samples to be run. 


TACHOMETER 


SHIELD 


NG 


TIMER 


SPEED |MOTOR 
CON 


Figure 3. The component parts of a genera- 
lized |aboratory centrifuge. 


Ba-ically, the three most important 
parts of any laboratory centrifuge are (a) 
the n.otor or turbine, which provides the 
moti, » force, (b) the rotor, which contains 
the s: mples, and (c) the coupling between 
moto: and rotor, which transmits the 
Totat:y impulse from the former to the 
latter 

Th: construction of the motor and its 
moun'ing determine the operating speed 
and |: id of the apparatus, as well as the 
effectie life of the centrifuge and the safe 
durat'»n and frequency of runs. The 
sometimes also called the head, or 
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the bowl, is subjected to great stress dur- 
ing centrifugation, and must be free of 
even the smallest structural defects. It 
must be precisely machined to achieve the 
best possible balance of mass about the 
axis of rotation in order to minimize vibra- 
tion when running at high speed. Finally, 
it must have a smooth, uniform surface 
to reduce windage effects. 

A shield is essential to protect the opera- 
tor if failure of the rotor should occur, for 
in a centrifuge operating at great speed a 
fault developing in the rotor could cause it 
to shatter, hurling out metal particles with 
the momenta of bullets. 

A speed control is desirable whenever 
precise reproducibility of RCF’s is im- 
portant, or when using high speeds for 
heavy loads. The operating speeds of 


most motors depend on the load and on the 
supply voltage; hence the electrical input 
to the motor should be varied for different 
loads if a given speed is to be maintained. 
If it takes some time for the motor to pick 
up speed at the start, the electrical input 
must be kept small at first, and increased 
gradually as the motor is observed to 
accelerate; otherwise, full voltage applied 
to a stationary or stalled motor may over- 
heat the coils and cause permanent 
damage. 

A speed indicator, or tachometer, is 
very useful in providing a rapid visual 
check on the performance of the centrifuge. 
A timer is an additional means of reproduc- 
ing conditions of sedimentation, and is 
usually connected to a limit switch which 
cuts the power to the motor at the end 
of the pre-set time interval. 

Several means are available for control- 
ling the rate of acceleration of the rotor at 
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the beginning of the run, and the rate «/ 
deceleration at the conclusion of the ru:. 
The latter, which involves a brake of son.» 
kind, must be done smoothly to avo'| 
stirring up the sediment; the rate of bra\.- 
ing should decrease as the rotor sloys 
down, finally allowing the rotor to co:-t 
gently to a stop. 


The Motor 


Electric motors are among the mvst 
important of modern laboratory inst 
ments, for they are encountered in a 
variety of forms in a large number of 
indispensable devices, including cent:i- 
fuges, vacuum pumps, stirrers, automai ed 
instruments, timing devices, and servo- 
mechanisms. An appreciation of the 
characteristics of the various types of 
motors in common use is of great value to 
the experimentalist, and this subject will 
be treated in detail later. At this point, 
however, it will be well to summarize some 
of this information insofar as it pertains to 
the present discussion of laboratory centri- 
fuges. 

Three types of motors are employed in 
the construction of centrifuges: direct- 
current motors, universal motors, and 
induction motors. The de and universal 
motor are very similar in construction; 
both have a stator consisting of a number 
of pairs of electromagnetic poles which are 
excited by the applied voltage. The same 
voltage is applied to the coil windings on 
the rotor, or armature, by means of brushes 
which contact slip rings on the commuta- 
tor mounted on the rotor shaft, as illus- 
trated in Figure 4. The rotation of the 
armature is generated by the mutual re- 


Figure 4. Schematic representation of the dc 
and universal types of motors. 


pulsion between the magnetic poles o1 the 
stator and on the rotor; as the rotor 
moves, the commutator causes the pol:rity 
of its magnetic poles to reverse periodically 
mn such a way as always to keep like } les 
opposing each other and hence to mai!tain 
a uniform repulsive force. This type of 
motor will, in principle, run on any ‘ype 
of voltage supply, for no matter how the 
voltage varies with time, the om- 
mutator maintains like magnetic les 
facing each other. However, if «1 a¢ 
voltage supply is applied to a de ni tor, 
inductive effects at the brush co! acts 
interfere with the proper phasing « the 
pole reversal, so that the de moto: cloes 
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Five Rotors-ONE 


SELF-CENTERING 


DIRECT 
DRIVE 
ASSEMBLY 


Compact portability, and the versatility of the large number and variety 
of tubes accommodated, make these instruments the ideal work tools for 
student laboratories. Ruggedly constructed of top-quality materials, 
the SERVALL Small and Medium bench-top centrifuges are designed to 
give trouble-free operation in day-after-day use. One motor assembly. 
drives your choice of five different rotors. 


TYPE A 

Max. Speed: 6,000 rpm—4,600 x G—Capacity: 240 mi 
Twelve compartments angled at 35° and containing 
metal holders for 20 ml tubes or reducing adapters. 
Tubes and adapters are available from Ivan Sorvall, 
Inc. Stainless steel rotor is easy to clean and re- 
sists corrosion. 


TYPE XL 

Max. Speed: 6,000 rpm—4,600 x G—Capacity: 280 mi 
Eight compartments containing four metal holders 
for 50 ml tubes and four metal holders for 20 ml 
tubes or reducing adapters. Ideal for preparative 
procedures in student experimental work, chemistry, 
etc. 


TYPE M 

Max. Speed: 5,000 rpm—3,440 x G—Capacity: 405 ml 
Twenty-seven compartments for 15 ml tubes or re- 
ducing adapters. This instrument has made a repu- 
tation for itself in blood bank work, and in veteri- 
nary diagnostic work. Its large number of compart- 
ments makes it suitable for a wide variety of labora- 
tory tasks. 


TYPE SP 

Max. Speed: 5,000 rpm—3,300 x G—Capacity 480 mi 

Six compartments with metal holders for 80 ml tubes 
or reducing adapters. Either relatively large sam- 
ples may be spun, or a variety of samples in different 
sizes and types of tubes can be handled in the SP. 


TYPE SP/X 

Max. Speed: 5,000 rpm—3,440 x G—Capacity: 575 mi 
Fifteen compartments contain ten metal holders for 
50 ml. tubes, and five metal holders for 15 ml 
tubes. Comparatively high speeds and RCF are 
obtainable for spinning down routine or special ma- 
terials. Rotor is stainless steel as are all Small and 
Medium Rotors. 


Send for Bulletin CE5-SMC 


An ‘independent company, 
oy her entra Sorwall. Inc. 
i NORWALK CONNECTICUT 
Established 1934 


Volume 36, Number 5, May 1959 / A273 


| 
N 
i 
DISTRIBUTORS OF *SERVALL™ 
LABORATORY INSTRUMENTS 


Chemical Instrumentation 


not give equally good performance on 
ac. By special design it is possible to in- 
crease the efficiency of the motor for ac, 
but at the expense of its efficiency on de. 
The so-called universal motor is designed 
to compromise between ac and de; it 
runs approximately equally well on both 
types of voltage, but not as well on either 
as would the same size de motor. A 
universal motor can be specifically designed 
for maximum efficiency on ac, at the ex- 
pense of de efficiency. However, even 
such so-called ac motors are less efficient 
than their equivalent de counterparts. 

In induction motors, the brushes and 


commutator are eliminated, and the rota- 
tion of the moving part is produced by a 
rotating magnetic field. That is, the fre- 
quency and phase of independent ac 
waves applied to each of the several pairs 
of stator coils is such that any given mag- 
netic pole appears to travel in time from 
one pole piece to its nearest neighbor, 
thence to the next neighbor, etc., around 
the periphery of the rotor. The rotor is a 
short-circuited conductor, in which the 
varying magnetic field of the stator induces 
currents and, as a consequence, motion. 
The de and universal motors have the 
advantage of simple and effective speed 
control for it is only necessary to choose 
the magnitude of the exciting voltage, by 
means of a rheostat (for de and ac), or a 


NEW TOOLS FOR 
LABORATORIES 


Necessary. 


STOPCOCKS 


THE DIAPHRAGM PLASTIC 
BURETTE STOPCOCK 


Delicate Control. Non Sticking—No Lubricant 
Ideal for acid and alkaline solu- 
tions. Tapnik* has been widely used as a 
replacement for defective stopcocks. Try 
Tapnik* today. Satisfaction guaranteed. 


TP-221 Tapnik* 
only $ 2.00 
per dozen $21.60 


SENSITIVITY 1/100°C. 
SUITABLE FOR EVERY LABORATORY 
For regulating temperatures of electri- 
cally heated baths, ovens, or appara- 
tus requiring temperature control. 
Available in the following tempera- 
ture ranges. 

No. C. No. 4124—0-220° F. 
22—8=250° C. 


4123—0-350° C. No. 4126—0-500° F. 


Please specify 6 inch or 12 inch stem when 
ordering. 


SJENERAL 


PRECISION THERMO- 


DESIGNED FOR QUICK—EASY— 


@ No flickering or burning of contacts. 

@ Control point quickly stabilized. 

@ Suitable up to 3000 contacts per hour. 
@ Temperature can be read simul- 
taneousl, 


No. 4125—0-350° F. © Totally enclosed metal 
pac ws or lowered by magnetic action. 
© Self-contained Thermo-Regulator is 


designed for long, trouble-free service. 


REGULATOR 


belt: 


ACCURATE ROTATING 
MAGNETIC ADJUSTMENT 


contacts are 


Apparatus nd Chemicals for 
and 


LABORATORY SUPPLY. COWPRI 


P.O. BOX 2607 PATERSON, N. J. ARMORY 8-3300 
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variable transformer (only for ac), in ord: - 
to control the strength of the repulsiy 
force causing the motion, and hence i: : 
velocity. Also, these motors can deliv: - 
high torque (i.e., turning moment) at | 
speeds. The de motor is more efficie: + 
than the universal type, and for a: - 
particular application a given de motor w_ | 
do the job of a considerably larger wi - 
versal motor. One disadvantage of t: e 
de motor is the fact that de is not alwa s 
readily available. A disadvantage of bo 1 
the de and universal types is the presen ¢ 
of the brushes and commutator, which « ¢ 
subject to wear and require replaceme 
and repair. Induction motors are free \f 
the difficulties caused by the brush «a: d 
commutator system, but have the ¢ -- 
advantages that the rate of rotation is 
determined primarily by the frequency of 
the ac supply voltage and the number of 
pairs of poles in the stator and that the 
torque varies greatly with the speed of 
rotation. Thus, an induction motor }i:s 
a natural, or synchronous speed, and l- 
though the application of a load or of fric- 
tion to the rotor can cause its speed to be 
less than this value (this is known as 
“slippage’’), it cannot be made much less 
without causing the motor to stall. 

Centrifuges requiring effective speed 
control over a wide range generally have 
universal motors. This type of motor 
has gained popularity because of the 
more widespread availability of ac than 
de in most cities. Many of the smaller 
centrifuges that are used only for the 
throwing down of precipitates in clinical 
and qualitative analysis work utilize 
induction motors because induction 
motors are considerably cheaper than the 
other types. A few of the larger centri- 
fuges also employ induction motors; 
in these, speed variation is achieved by 
means of a pulley and gear train arrange- 
ment. 

If the rotor head is not precisely bal- 
anced, it will cause the armature and the 
entire motor housing to wobble and 
vibrate when operating at high speeds. 
This creates wear and noise, and is highly 
undesirable. The importance of 
curately balancing the load placed in the 
rotor head before turning on the centrifuge 
isobvious. In some centrifuges, the motor 
is shock-mounted in rubber, so that if the 
load is slightly out-of-balance, the entire 
motor assembly precesses slightly in its 
mounting during the rotation cycle, and 
vibration is reduced. 


The Rotor 


There are several different types 
rotor heads available, each designed t« 
especially useful for certain applicati:''s 
The swinging bucket, trunnion cup. 
horizontal type has free-swinging 
holders containing trunnions (i.e., | 
jecting pivots) which seat in grooves i! ' 
rotor. During rotation, the tubes s\ 
out into the horizontal plane (Fig. © ')- 
Particles sedimenting in these ti 
travel in straight lines, parallel to the 
axis, and tend to pack at the extreme 
of the tube with a certain degree of 
formity (Fig. 6A). This type of he: 
to be preferred where quantitative est 
tion of the volume of a sediment is des: 
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The surest way to get the 


best in laboratory apparatus, 


instruments and equipment 
is to specify LABLINE... 


Labline’s forward-looking design 
assures complete flexibility and ease 
y of operation. For example, all accessories 


Alumaloy clamps 


Baths made for the No. 1 and No. 2 sizes are 
Centrifuges interchangeable on the No. 20R (illustrated 
below). Your present accessories will 
Chromatography and 
Electrophoresis apporatus operate with complete dependability on 


Labline centrifuges. 


Cold cabine:s 


Humidity cabinets 


Incubators 


Centrifuge, 


i efrigerated 
Magnetic stirrers Model No. 20R, Size 2... $2350.00 


Ovens 


* * * 
Sectional furniture Model No. 10, Size}. .... $690.00 
0. 20, Size? $785.00 


Slide warmers 
Sterilizers 


Timers 


4 pL prre top line is Labline 


LABLINE, Inc. 
3072A W. Grand Ave., Chicago 22, Illinois 
Subsidiaries: Chicago Surgical & Electrical Co. * Hudson Bay Co. 


WRITE FOR YOUR Mail today for this up-to-date catalog of 


advanced designs on Laboratory Instru- 
ments, Apparatus and Equipment. 
For every type of laboratory 


MEDICAL « CLINICAL « SEROLOGICAL 
New LABLINE _sacteriotocicat BIOCHEMICAL 


CHEMICAL e PHYSICAL e PATHOLOGY 
CATALOG IMMUNOLOGY . NUTRITION e ETC, 
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A DIRECT, 
STABLE, 
COLORIMETRIC 
METHOD 
FOR FLUORIDE 


The reaction of Lanthanum Chloranilate 
with fluoride frees the acid chloranilate ion 
in direct proportion to the fluoride ion pres- 
ent. This is, to you, the critical factor in 
Fisher’s unique new method. 

Certified (individually lot-analyzed) Lan- 
thanum Chloranilate has been developed for 
this specific purpose. 

Fisher’s new reagent offers you these dis- 
tinct advantages: 
¢ Eliminates tedious micro-fluoride 

distillations 
* Develops a positive, stable color in only 

30 minutes 
* Sensitive down to 0.5 ppm in the ultra- 

violet region 
* Sensitive up to 200 ppm in the visible re- 

gion of the spectrum 
¢ Chloranilate need not be weighed with 
high accuracy 
¢ Optimum buffer capacity 
¢ Accurate to + 1% 
* No interference from acetate, sulfate, sul- 
. fite, thiosulfate, chloride, bromide, iodide, 

EDTA, carbonate, nitrate or nitrite 
* Only colorimetric method NOT based on 

reducing a dye 

Fisher Certified Lanthanum Chloranilate 
is immediately available: Catalog No. L-174; 
5 grams, $3.90; $3.55 per five grams in 

six-packs. 

Write for Technical Data Sheet. 

]09 Fisher Building, Pittsburgh 19, Pa. 


B-99a 
FISHER 
SCIENTIFIC 


IN THE U.S.A. Cleveland St.Louis IN CANADA 
Detroit Washington Egmonton 


New York 
Charleston, W.Va. Philadelphia IN MEXICO Montreal 
Chicago Pittsburgh Mexico City Toronto 
America's Largest Manufacturer-Distributor of 
laboratory Appliances & Reagent Chemicals 
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When speed of sedimentation is the 
primary consideration, the angle type of 
rotor head is preferred. Here, the tube is 
held at an angle by insertion in a machined 
block of metal (Fig.5B). The particles to 
be sedimented travel outward until they 
reach the walls of the tube, where they 
agglomerate and slide down toward the 
bottom. The sloping sides of the tubes 
used in these rotors assist this process 
(Fig. 6B). The travel along the walls 
takes place more rapidly than would free- 


A. B. 


Figure 5. The three basic designs of centri- 
fuge rotors. A. The swinging bucket, or trun- 
nion cup type. B. The angle-head type. C. 
The vertical cylinder type. 


falling travel in the liquid medium; 
hence the time needed for sedimentation 
is approximately equal to that needed to 
bring the particles to the wall, and this is 
much less than that required in the swing- 
ing bucket type because of the shorter 
distances involved. The packing of the 
precipitate at the bottom of the tube is 
less dense and uniform than in the swing- 
ing bucket head. The angle employed in 
a given centrifuge of this type is chosen 
to give the desired kind of compromise 
between speed of sedimentation and type 
of the sediment. 

The third type of rotor is the cylindrical 
head, consisting of a vertical right cylinder 
rotated about its long axis (Fig.5C). This 
is especially useful when dealing with sedi- 
ments that pack firmly under the influence 
of the centrifugal force. The particles 
travel in straight lines to the walls, where 
they pack together (Fig. 6C). The clari- 
fied liquid phase is poured out at the con- 
clusion of the run, and the sediment can 
then be scraped from the wall. Very 
rapid sedimentation can be achieved be- 
cause of the small distance of travel of the 
suspended particles; also, the compact 
geometry is conducive to very high speeds 
of rotation. 

When a head is whirled at great speed, 
the tubes are under considerable stress 
from the force of the liquid pushing against 
the walls. This often leads to breakage 
or difficulty in removing the wedged-in 
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Total Re-Vesign for Freas 
Laboratory Ovens 


Freas laboratory ovens have recently under- 
gone a complete design change and now off; 
such innovations as an electronic control sy-. 
tem, higher operating temperatures and a.|. 
vanced styling features which combine |o 
provide greater operating dependability a: d 
convenience. 


New Control Dependability 


The most interesting feature of the new oven 
line is the electronic control system which 
utilizes a resistance thermostat acting through 
an electronic tube and sealed mercury relays. 
Moving parts—usually the cause of oven con- 
trol failures in hydraulic thermostat systems— 
are completely eliminated. The simple cir- 
cuitry of the new system is shown below. 


Higher Operating 
Temperatures 


Increased insulation, internal reinforcing and 
generally improved construction coupled with 
the electronic control now allow operating 
temperatures up to 325°C setting a new high 
in the laboratory oven field. 


New Operating Convenience 


The functionally grouped controls offer new 
ease of operation. The control dial is calibrated 
for direct temperature selection. The modern 
exteriors are easy to clean and maintain. Work 
load capacity and temperature uniformity in 
gravity convection models has been greatly in- 
creased by a unique airflow system. 
Whether your needs are for standard ovens, 
vacuum, incubators, sterilizers, low temp«ra- 
tures, high temperatures (1000°F.) or sp: vial 
purpose models, you will find them all (ully 
described in Bulletin #302—contact your !)is- 
tributor or PRECISION. 


Since 1920 
The Finest in Quality Laboratory Appo':tus 


3733. WEST CORTLAND STREET 
CHICAGO 47, ILLINOIS 
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The Adams Analytical Centrifuge, 
with its ‘2 to 4 Student’ capacity, 

eliminates student “waiting time,” 

solves your space problem 


IS CENTRIFUGING 
A BOTTLENECK’? 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 


dents, there is littlé lost ‘waiting time.” 


Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 


Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE. .. Compact (10” in diameter) machine 
requires minimum of table space. 


_ light and portable—weighs only 11 %, Ibs. 


This six-place centrifuge {for 5 mi, or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 


able capacities recommend its use for micro & semi-micro work. - 


Economically priced, strongly constructed with a chemical- 


_ resistant finish, the Adams Analytical Centrifuge is maintenance- 


free ...oilite bearings need no lubrication for 2 years. Brushless, 


_ sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six 


ungraduated taper bottom glasstubes.... ........ $69.00 


ATTRACTIVE QUANTITY DISCOUNTS. .. Order from your supplier, 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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BURRELL 


“For Scienlishs Everywhere” 
The KROMO-TOG Model K-5 


Opens new frontiers of research 


The new Burrell Kromo-Tog, 
Model K-S, is offered as the 
finest and most versatile re- 
search instrument in the entire 
field of modern gas and vapor 
chromatography. 

It accurately analyzes and 
records the components of 
almost any material which can 
be reduced to a gas or liquid 


in gas and vapor chromatography 


ANALYZES HIGH BOILERS 
TO 475° C. AND QVER! 


2 SYSTEMS ANALYZE 


SIMULTANEOUSLY! 


sample, including fatty acids 
and compounds containing 
as high as 36 carbon atoms. 

All of the most advanced 
Kromo-Tog features, plus 
tested innovations, have been 
incorporated in its outstand- 
ing design. Two complete 
systems include separate 
columns, detectors, controls 
and fraction collectors. One 
or two recorders, with or 
without integrators, may be 
specified as required. 


BURRELL KROMO-TOG, NEW RESEARCH MODEL K-5 


K-5 KROMO-TOG With One Potentiometer Recorder 
Same With Automatic Integrator 

K-5 KROMO-TOG With Two Potentiometer Recorders 
Same With Automatic Integrators 


Cat. No. 350-20 
Cat. No, 350-22 
Cat. No. 350-23 
Cat. No. 350-24 


Ask for Bulletin No. 837 


BURRELL CORPORATION 
Scientific Apparatus and Laboratory Supplies 


2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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tube after the run. One expedient is to 
use plastic (e.g., polystyrene or po'y- 
ethylene) tubes to hold the sample. An- 
other useful expedient is to place sone 
liquid (water, oil, glycerol) in the tie 
holder so that it fills the space between 1 he 
outer glass wall and the inside of the ti be 
holder. This tends to relieve the stress on 
the glass by transferring the force to ‘he 
metal holder. 

Where large volumes of suspensions .re 
to be centrifuged, the following alter: :a- 
tives are available: (A) A centrifuge of 
large size with provision for large capac ty 
tubes may be employed and runs repea ed 
until the entire suspension has ben 
sedimented. Laboratory centrifuges .re 
available with rotor head capacities as g: eat 
as 6 tubes of 300 ml each. (B) A basket- 
type rotor head may be used. In his 


Figure 6. Illustrating the paths followed by 
particles sedimenting in the three types of 
rotors. 


case, the rotor head is essentially a single 
large solution container, one wall of which 
is perforated. During rotation, centrif- 
ugal force drives the liquid phase through 
the perforations, while the solid phase 
is held back. Slurry is fed into the head 
during the run until the basket has became 
full of sediment, as signalled by the fact 
that the effluent ceases to be clear. This 
type of rotor is particularly useful, e-g., in 
removing mother liquor from a batch of 
crystals of fairly large dimensions. (() A 
continuous-type rotor may be used. Sus- 
pension is continuously introduced «uring 
centrifugation at such a rate that sedi- 
mentation occurs before the liquid arrives 
at the overflow port. Thus, only the clari- 
fied liquid overflows and is removed. The 
sediment, in the form of a sludge may 
collect in the rotor, or may be cvntin- 
uously removed by way of a port 11 the 
outer wall. 

A number of other attachment~ are 
available for standard centrifuge-, 1" 
cluding shaker heads for high-speed :gita- 
tion of a sample, particle-counting a4 
for depositing virus particles onto lav 
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® 
New K f MAX Apparatus 


(Made from hard borosilicate glass)... 


Unruffled by thermal shock, hard knocks, chemical attack 


Now you can specify Kimble for your 
“hard” glass needs in both graduated and 
ungraduated Krmax laboratory ware. 


New Kimax apparatus made from 
“hard” borosilicate glass offers excep- 
tional durability as well as the same 
accuracy and fine workmanship that you 
associate with Kimble. 

kimax may now make possible quan- 
tity discounts to small laboratories. Ask 
you’ dealer how you may realize more 
sav.ugs when you buy Lab glassware. 


h imble Glass Company is a subsidiary 
of (wens-Illinois, Toledo 1, Ohio. 


17027 BURET. Marked “A” to certify they 
meet N.B.S. requirements for design and 
accuracy. Tested and retested to insure ac- 
curacy. Sturdy, uniform tubing. Ends of de- 


livery tips are ground and beveled to mini- 


mize chipping. Rugged stopcocks with 
replaceable plugs. Machine-lined scales and 
numbers are durable. Capacity range in- 
cludes 10, 25, 50 and 100 ml. 

14000 BEAKER. Uniform glass distribution 
in sides and bottom for extra strength. 
Highly resistant to thermal shock and chem- 
ical attack. Easy pouring. In capacities 
ranging from 1 to 100 ml. 

27060 FILTERING FLASK. Walls are heavy to 
withstand vacuum. Necks have heavy re- 


inforcing beads and are tooled for uniform 
stopper fit. Hose connection provides’ tight 
fit. Sizes from 25 to 1000 ml. 

28900 CHEMICAL FUNNEL. Thick-walled 
with beaded top and glazed tip for strength. 
A size for each diameter of filter paper. 
Long-stemmed (150mm) with stem bore 
sized to hold column of liquid. Bowl angle 
permits fast filtration. Sizes from 35 to 100 
mm (inside diameter of top). 


15060 GAS WASHING BOTTLE. KG-33 glass 
withstands severe mechanical shocks. Seals 
are heavy, uniform and carefully annealed 
for greater strength. Finely ground stand- 
ard taper joints provide gas-tight fit. In 125, 
250 and 500 ml. capacities. 


KIMAX is available through dealers in the United States, Canada and principal foreign cities. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


OweEns-ILLINOIS 


GENERAL OFFICES +» TOLEDO 1, OHIO 
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or agar surface for later microscopic exam- 
ination, hematocrit heads for analysis of 
red blood corpuscle contents, etc. 


The Coupling 


In many ordinary centrifuges, the rotor 
is rigidly screwed or bolted onto the motor 


CENTER OF MASS 


A. 


inherent imbalance in the rotor itself, or to 
imbalance in the specimen tubes and con- 
tents, the center of mass rotates during the 
cycle, producing a torque which tends to 
tip the motor armature, and indeed the 
whole centrifuge, first to the right, then to 
the left, etc. (see Fig.7). This is the reason 
for vibration in a centrifuge, and can be a 
serious source of trouble if it becomes ex- 
cessive. It should be noted that it is 
not sufficient that the weights of the 


Figure 7. A. If the center of mass in the rotor does not coincide with the axis of rotation, vibrations 
are induced. B. Some flexibility in the coupling permits the rotor to alter its orientation during 


rotation, minimizing vibration of the motor. 


shaft. Under these conditions, the rota- 
tion is vibration-free only if the center 
of mass of the rotor lies on the axis of rota- 
tion. If this is not the case, due either to 


specimen tubes on opposite sides of the 
axis of rotation be equal; the distribution 
of mass must also be the same in both. 

Instruments that have heavy rotors, or 


operate at high speeds, are particular\y 
susceptible to vibration, and most >of 
these utilize a semiflexible type of coupli:.g 
that permits slight dynamic adjustments 
of the axis of the rotor to take place di.r- 
ing rotation, as indicated in Figure 7, and 
tend to reduce the vibration-induci ig 
torque on the motor. 


Speed Control and Measurement 


Nearly all laboratory centrifuges in 
which variable control of the speed of 
centrifugation is important contain wii- 
versal motors, and are controlled by rh: o- 
stats or variable transformers. <A contol 
with a step-wise switch contactor is sonie- 
times preferable to a sliding contact, for the 
former is more precise in reproducing 
settings on different occasions. However, 
small readjustments of the power input 
to the centrifuge can only be made wit!: a 
sliding contact control. 

A rheostat dissipates energy in the form 
of heat when it is used to control the cur- 
rent input to a motor. A variable trans- 
former, which can only be used with ac, 
does not dissipate any energy in exerting 
its control. 

The speed of rotation is measured by 
means of a tachometer, of which the follow- 
ing types are most common. (A) The 
air-friction type consists of two concentric 
cups, one of which is attached to the motor 
shaft, and rotates at its speed. This im- 
parts a torque to the other cup, through 
the friction of the air in the narrow an- 
nular space between the two. The torque 
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it may surprise you—STEELAB schoo! 
science furniture is more economica'. 
too! Compare it feature for feature with 
old-fashioned wooden furniture, even 
other brands of steel furniture. 
STEELAB gives you MORE...anc 
actually costs you LESS. Patentec 
exclusive safety features...rugged. 
sound-deadened steel construction . 
bonderized maintenance. 
free finish. LAS’ adds up to « 
sensible, investment for your 
school, 


Write today for Complete 
STEELAB Catalog No. 59E-J2 


LABORATORY. 
CABINETS * STORAGE. CASES 


FUME HOODS * ACCESSORIES 


COMPANY ..-. 


Over. 50,000. MINEOLA, LONG ISLAND, N.Y. © PHONE: 


*Pal. Al 


= 
bs 
\ 
Educational Science Furniture - consis 
Built with the Beauty and 4 


*Pat. 


App’d. for 


Model LRA = Shown set up for 
continuous flow operation 
(Cover normally closed) 


The model LRA is the first automatic refrigerated centrifuge of 
its kind. Like the non-automatic Model LR, it has the newest and 
most efficient refrigeration design ever introduced. By proper 
placement of cutouts, baffles and deflection plates, a smooth 
forced air circulation system is set up. The warm air coming off 
the rotor flows around large surface area cooling coils on the side 
and bottom of the chamber. Upon emergence in the cooled form, 
the air flows onto all portions of the rotor. This system permits 
the cooling of any Lourdes’ rotor from ambient to 0°C within ten 
minutes by spinning at slow speed. Rotor temperatures are easily 
maintained at 0°C and lower during full speed extended runs, 
and as low as —15°C at lesser speeds or for shorter runs. 


By merely throwing a toggle switch, a 1 Hp. motor automa- 
tically accelerates any rotor to a pre-set speed . Lourdes’ electro- 
dynamic push-button braking system provides for smooth rotor 
stopping in a fraction of unbraked stopping time. A time delay 
relay releases the braking action at slow speed and permits the 
rotor to stop naturally without disturbing the sediment. This same 
centrifuge is now available with a % Hp. motor drive (Model 
LRA-1) to provide higher speed and force with the smaller rotors. 


Each centrifuge comes adapted to accommodate the new 
Lourdes’ continuous flow system at no additional cost. The con- 
tinuous flow rotors with polyethylene liners, in addition to ease of 
operation, assembly and disassembly, also offer fast flow rate, 
high speed and force and greater collection capacity than any 
comparable continuous flow centrifuge. New time saving ap- 
plications for these rotors are being discovered daily. 


Every Lourdes’ instrument is guaranteed for a period of one 
year and this guarantee insures customer satisfaction. 


*. Fully automatic rotor iene 


(smooth stopping) | 


Accommodation for 


flow system* 


Automatic unl 


trip 
rotor 110, 000 X G) 


a All Lourdes’ 


changeable 


Unsurpassed i 


% Electric tachomete 


timer 


for New General Catalog refer bes Ces 


Catalog includes: 


Refrigerated centrifuges* 
Non-Refrigerated centrifuges 
@ Automatic Centrifuges 
® Non Automatic centrifuges 
Continuous flow centrifuges* 
@ Rotor data 
Multimixer—All purpose 
© Volumixer—Large capacity homogenizer 


Sole distributor in Canada 
Canadian Laboratory Supplies Ltd. 


also 
Nationwide U.S.A. Dealerships 


LARGEST MANUFACTURER OF SUPER-SPEED CENTRIFUGES. ESTABLISHED 1944 


LOURDES Instrument Corp. 


53rd STREET & Ist AVENUE BROOKLYN 32, NEW YORK 
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@ STEREOMICROSCOPES :: 
FEATURING 


CONTINUOUSLY 
VARIABLE POWER 


Here’s a completely new optical concept to speed 
and simplify work requiring 3D views. Just turn frictior 
the magnification knob and watch the crisp stereo oo"ea 
image zoom to the exact size you need. Not just : 
a few fixed powers, but any power within the wide 

stereo range. The newest step forward to faster, Y 
easier 3D work . . . exclusive with Bausch & Lomb. 


Featuring Exclusive POWER POD Design Concept 

e Sealed to prevent dust and foreign matter 
from entering optical system! 

e No nosepiece! 

e No individual objectives... 
no objectives to change! 

e No image jump! 

e No image blackout! 


Featuring NEW LOW PRICE \ 


BAUSCH & LOMB OPTICAL CO. . ... about one-third lower than previous line! 
66141 St. Paul Street, Rochester 2, N. Y. 


(0 Send me new B&L Stereomicroscope Catalog D-15. 
(0 Schedule a demonstration at my convenience. no 
I'd like to borrow a B&L Stereomicroscope for 15-da' & Weight 


Name, Title 


America’s only complete optical source 
... from glass to finished product 
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twists this cup and causes an attached 
pouter to move across a scale, which can 
be calibrated in rpm. The design of this 
ty)e of tachometer is illustrated in Figure 
8A. (B) The centrifugal type has a shaft 
which touches the rotor at its center, and 
is caused by friction to rotate at the same 


1 
L-2400 DOUBLE 


BURETTE HOLDER 


= 

The finest burette holder ever 

made, this unit brings your lab 
these exclusive Labasco features: 
Constructed of special, high- 
strength alloy. Corrosion pro- 
tected. Holding surfaces plasti- 
sol covered. All springs fully 


Ea. $4.00—Dorx, lot: Ec. $3.60 
WRITE FOR BULLETIN TODAY 
Chicage 34, 11. 
BICKNELL CARDINAL crs, F COMPANY, 


2310 Superior A 2920 Shotts Street 
A yin Cleveland 14, Ohic Ft. Worth, Texas 3, N.Y. 


Figure 8. A. Tachometer based on the air- * See Labasco’s full page ad on Page A300 = «2179 
friction cup design. Rotation of the outer cup 
communicates a torque to the inner cup through 
the‘ friction of the air in the annular space. 


( 


\(\ 


Choice of staintess sice! slate, remevelsie 
scoop, or cnimal subiecd box. 


Selection: oF METRIC, AVOROUPOTS 


V 


Contec 190 gra: 
Begin 190256 gram 


Figur 8. B. The centrifugal tachometer. Ro- 
tation of the axial shaft the governor ‘ 
to fy outward, moving the pointer MODEL 750-S 

Stele «sith with metric calibrations 
Tate as the rotor. Alternatively, the ta- 
choi..cter shaft may be an integral part of 
eith': the rotor or the motor armature. 
The ‘otation of this shaft causes a balanced 
Weic it (governor) to fly outward, due to 

5O COMMERCE AVE. 


(Continued on page A284) a Sa UNION. NEW JERSEY 


grips for positive, non-slip con- 
trol, Burettes’ precise center 
= 
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centrifugal force, and moves a pointer 
across a scale which is calibrated in rpm or 
other speed units, as indicated in Figure 
8B. (C) The electromagnetic type is 
similar in construction to a de motor. A 
permanent magnet is caused to rotate in- 
side a stator of coils symmetrically placed 
about the axis of rotation. By means of 
a commutator, a unidirectional current can 
be taken from these coils, the magnitude 
of this current being proportional to the 
speed of rotation. A simple milli- or 
microammeter calibrated in speed units 
is the read-out device. Alternatively, the 
ac signal from the coils may be measured 
directly, without commutation. (D) The 
stroboscopic type is based on the principle 
that if the rotating object is viewed in the 
light of an intermittent source that flashes 
at a rate equal to, or a multiple of, the 
frequency of the rotator, the latter ap- 
pears to be standing still. A neon or 
similar glow lamp is flashed at a rate de- 
termined by the resistance and capacitance 
of a relaxation oscillator circuit. The 
resistance and/or capacitance is adjusted 
until the highest frequency is found at 
which a mark on the object viewed ap- 
pears as a single, stationary marking. 
The resistance or capacitance dials are 
calibrated. in speed units. (H) The 
resonant reed type has several blades of 
metal mounted so that they are free to 


vibrate. Each one, because of its indi- 
vidual length, mass and elastic constants, 
has a characteristic resonant frequency of 
vibration. If this device is held against 
any stationary part of the centrifuge, the 
rotating parts transmit their frequency of 
rotation to the metal reeds, setting them 
into vibration. That reed will vibrate 
with the greatest amplitude whose resonant 
frequency is closest to the frequency of 
rotation, and the effect is readily apparent 
visually. 


The Braking Mechanism 


After sedimentation has been completed, 
‘the rotor must be brought to rest without 
disturbing the sediment. In the smaller 
centrifuges, the frictional effects of air 
and motor bearings are sufficient to slow 
the rotor enough in a brief time so that 
the hand may safely be applied as a brake 
for the process. In larger centrifuges, 
a mechanical or electrical brake is pro- 
vided. Ideally, the braking force should 
be greatest initially, and should drop to 
zero when the rotor is coasting to a halt. 
In centrifuges with a mechanical brake, 
it is common to apply the brake for an 
appropriate time, then to release the brake 
and operate a mechanism that lifts the 
brushes from the commutator for the 
final phase of the slowing down process, so 
that the rotor comes to rest gradually 
and smoothly. In electrically braked 
centrifuges, the power input to the motor 
is reversed, so that the motor armature 


feels a force in the opposite direction to its 
motion. This slows down the motcr 
very rapidly; the power is then cut an.| 
the motor coasts to a stop. 
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The next article in this series will con- 
clude the discussion of centrifuges by sur- 
veying the various types of commercial 
instruments currently available. 


Inquiries and comments concerning 
chemical instrumentation are invited from 
readers. If of sufficient general interest, 
such inquiries or comments will be given 
space in these columns. 


SAVE With The ALL NEW 


Aloe-Petrolite 


VENTILATED FUME HOOD 


Removes fumes without 
loss of conditioned air 


Simple in design / Economical to install / Easy to maintain. In 


addition to protecting laboratory personnel from obnoxious or 
toxic gases, the Aloe-Petrolite Fume Hood saves conditioned 
air. Not only in the room where it is installed, but in the entire 
building. Losing cooled or heated air through fume hoods 
places an extra load on refrigeration and heating equipment. 
Result: unnecessary expense. But—by using outside air instead 
of room air, to carry off fumes, waste of conditioned air is 
stopped. This hood does just that. It operates as an independent 
unit, completely isolated from rest of room. And in air con- 


ditioning savings it can pay for itself. 


Descriptive bulletin and all details are FA 


yours for the asking. Write or call us today. 


ANOTHER’ MEMBER OF THE 


MODULINE 


OF FINE CASEWORK 


aloe scientific 


DIVISION OF A. S. ALOE COMPANY 


5655 Kingsbury ¢ St. Louis 12, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 
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Although Fraction A” of the pine oil sample amounted to only 0.0002 cc, the Beckman IR-5 
with microsampling accessories positively identified it as dipentene in this 15-minute scan. 


1 new way to analyze complex mixtures—Quantitative and qualitative analyses can be a matter of minutes 
with the combination of the Beckman GC-2 Gas Chromatograph and the IR-5 Infrared Spectrophotometer. 
The GC-2 with Fraction Collector separates the samples...either gas or liquid...into chromatograph-pure frac- 
tions as small as 0.0002 cc and provides exact quantitative information. The fractions are then transferred to 
nicrocells for positive infrared identification by the IR-5. % Analyses of complex mixtures and microquantities 
of material with the gas chromatograph and infrared combination are fast and accurate compared to tedious con- 
ventional procedures. Descriptive material and application information that will suggest many uses for this 
powerful analytical team are available. Write for Data File L-53-36. Backman 

Scientijic and Process / Instruments Division 


Beckman Instruments, Inc. 
2500 Fullerton Road, Fullerton, California 


WAVELENGTH IN MICRONS 


makes 
= the difference 


And what difference it makes! You can now make three 

times as many weighings per hour as before with Torsion’s 
new Dial Balance. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “fine” weighing after the weight has been 
determined with 1 gram. Under the old procedure the balance 
is arrested, slide weight positioned, balance released, balance 
comes to rest, position of indicator noted, balance arrested 
again, slide weight repositioned and so on until the weight 
is determined within .01 gram. 


All this time consuming “cut-and-try” procedure is replaced 
with a simple graduated dial which can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below one gram) can be 
“dialed-in”—and in 14 the time. 


Unconditional Guarantee 


In keeping with Torsion’s Million-Plus con- 
struction, the new Dial mechanism retains its 
original accuracy after more than a million 
weighings. That’s why Torsion Balance has un- 
conditionally guaranteed the accuracy of the 
entire Dial mechanism. 

Torsion’s new Dial Balance is available in two 
models. 

DLT2, shown above, has a capacity of 120 
grams, and a sensibility reciprocal of 10 mgs. 
(10 mgs. moves the rest point one division). 
DLT2-1 has the same specifications but 5 
equipped with a scoop for seeds or other bulky 
material. 

For more information contact your laborato'y 
supply house or write us. 


to Balance 


> Ba 
Paul 
noun 
crosct 
Zoom 
Powe 
cal s) 
ment: 
the c 


liquic 
to be 
tubin 
of rac 


> To 
wate! 
to ha 
hand 
avail. 
| 


nois. 


> 
Chat 
new | 
insir 
and 


> \ 
and 
dra Ww 
desig 
scien 
trial 
a\ til 


i 
ment 
Fraa 
hs: 


Out of the 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 


on your firm or Institution letterhead and mention the Journal of — 
Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p> Bausch & Lomb Optical Co., 151 St. 
Paul St., Rochester 2, New York, an- 
nounces an entirely new line of stereomi- 
croscopes, featuring exclusive ‘“Stereo- 
Zoom” magnification and the all new 
Power Pod, a completely dust-sealed opti- 
cal system. The design of these instru- 
ments marks a complete departure from 
the conventional methods used to achieve 
magnified, three-dimensional images. 


p> A new safety pipettor that permits nor- 
mal, sensitive, finger-action control has 
been announced by the Scientific Glass Ap- 
paratus Co., Inc., Bloomfield, New Jersey. 
The company claims that even if mouth 
suction is used, the operator is protected. 


p> A new type of Kinetic Clamp pump for 
laboratory use has been announced by 
Sigmamotor, Inc., 24 N. Main St., Middle- 
port, New York. This pump will handle 
liquids, gases, and slurries. The material 
to be pumped is moved through flexible 
tubing by the successive clamping action 
of radial arms operating on a tubing coil. 


> To prevent damage to costly stop- 
watches used in science and industry, due 
to handling with wet, dirty, oily, or greasy 
hands, a practical stop-watch holder is now 
available from Andrew Technical Supply 
Co., 6972 No. Clark St., Chicago 26, Illi- 


nois. 


> Blue M Electric Co., 138th and 
Chatham St., Blue Island, Illinois, offers 
new model muffle furnaces with electronic 
insirumentation (for setting and control) 
and a power selector switch (for efficiency). 


> \ versatile new light box can be used 
an stored in the standard 12-inch desk 
drawer. Called the Glow-Box, the unit is 
designed for convenient use by engineers, 
svi: ntists, and technicians as well as indus- 
{rv:i designers, commercial artists, cartog- 
mhers, teachers, and students. It is 
«\ vilable from the manufacturer, Instru- 
nnts for Research and Industry, 108 
oklin Ave., Cheltenham, Pennsylva- 


> \ Direct Reading Flame Photometer 
hss been announced by Baird-Atomic, 
The., Cambridge 38, Mass. This instru- 
‘ent is specifically designed for clinical 
work in hospital laboratories, but may be 


used wherever rapid, direct readings of Na 
and K content in meg/liter are needed. 
The instrument uses ordinary city gas, 
needs no galvanometer, is portable, and 
has an internal standard. As small a 
specimen as 0.05 ml, diluted 1:200 can be 
used. 


p> A line of electronic thermometers based 
upon thermistor sensing elements is being 
introduced in the U. 8. by Atkins Tech- 
nical, Inc., 709 Marion Building, Cleve- 
land 13, Ohio. These instruments are 
called “Thermophil’ thermometers, and 
are available in a variety of probe shapes 
and ranges. Temperatures as low as 
—200°C and as high as 450°C can be 
measured by an appropriate choice of 
probes. Readability and accuracy are 
0.25°C or better. 


New Literature 


@ Labitems, Volume 8, No. 2, published by 
the Emil Greiner Co., 20-26 No. Moore 
St., New York 13, N. Y., is now available. 


@ Bulletin 359 from Wm. Ainsworth & 
Sons, Inc., 2151 Lawrence St., Denver, 
Colorado, describes new automatic, re- 
cording analytical balance. This electronic 
instrument for thermogravimetric analy- 


(Continued on page A288) 


CLEAR, FLEXIBLE NON-TOXIC TYGON TUBING IS STOCKED BY LABORATORY SUPPLY HOUSES 
EVERYWHERE. EVERY FOOT IS BRANDED WITH THE TYGON NAME AND FORMULATION 


FOR YOUR PROTECTION. TYGON IS A PRODUCT OF THE U. S. STONEWARE CO., AKRON, 0. 
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“Multiple Unit” 
MUFFLE FURNACE 


Temperatures to 1850° F. 


This furnace is a complete self-con- 
tained unit with the temperature 
indicating and controlling devices 
conveniently located in the pyram- 
idal base. Four interchangeable and 
reversible heating units of heavy 
gauge Nickel Chromium Wire in- 
stalled in grooved refractory plates 
completely surround the heating 


chamber. 


Write for Bulletin 849 for complete details. 


Chamber 
Type Watts W. L i. Price 
051-PT 1150 5% 8 4 $ 145.00 
052-PT 1440 4% 10 3 210.00 
054-PT 2070 5% 12 4 245.00 
056-PT 3400 7% 14 5 315.00 
012148-PT* 6500 1% 14 8 1050.00 
Operating voltage either 115 or 230 volts A.C. only except 012148-PT is 230 volt only. 


*Automatic temperature control $230.00 additional. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


HEVI-DUTY ‘Multiple Unit” 
TUBE TYPE COMBUSTION FURNACES 
in Two Temperature Ranges, 1850° F. or 2200° F. 


Hevi-Duty Combustion Tube Fur- 
naces are available in either the 
split* (illustrated) or solid type 
and can be used horizontally or 
modified for vertical operation. 
Long-life “Multiple Unit” brand 
heating units offer fast heat-up 
because the heat is radiated direct- 
ly into the heating chamber. The 
heated length may be divided for 
zone temperature control which 
gives greater temperature uniform- 
ity over a specified length. A few 
of the standard furnaces are shown 
below. Many sizes are in stock. 
Special sizes with diameters up to 
16 inches can be built to your 


specifications. 
*5-in. and smaller diameters are hinged. 


HINGED-TYPE TUBE FURNACE FOR 1850° F. 
CHAMBER RATING SHIPPING 
DIA. LENGTH Watts WEIGHT 

70 Ys" 2” 750 35 75.00 

M-2012 2%” 2” 1400 90 165.00 

133. 250.00 Write for Bulletin 552 

M-5036 5 36 7500 325 $50.00 for complete details. 
520 1180.00 


® LABORATORY FURNACES 
TRADE 


MULTIPLE UNIT 


MARK 
@ ELECTRIC EXCLUSIVE 


Out of the 
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sis records both weight and temperat ire 
against time. 


@ Bulletin FS-207 describes the Fisher 
“Gram-atic’’ balances and may be ob- 
tained from the Fisher Scientific Co., 711 
Forbes Ave., Pittsburgh 19, Pennsylva iia. 


@ The application of nuclear magn: tic 
resonance to the determination of the 
moisture content of tobacco samples is the 
subject of Material Study Report \o. 
17.58-1, available from Schlumberger \Vell 
Surveying Corp., Ridgefield Instrumenta- 
tion Division, Ridgefield, Conn. The re- 
port outlines the sample preparation and 
testing techniques, and presents results ob- 
tained with samples ranging in moisture 
content from 6% to 16%. 


@A 32-page catalogue describing the 
theory and equipment of electrolytic con- 
ductivity measurement is now available 
from Industrial Instruments, Inc., 89 
Commerce Rd., Cedar Grove, New Jersey. 
The’ discussion covers conductivity 
bridges, indicators and _ controllers, 
switches and alarms, electrodes, conductiv- 
ity cells, and various accessories for con- 
ductance work. 


@ Matheson, Coleman and Bell offer a 
new booklet Spectrophotometry and _ the 
Chemist which they have prepared in con- 
junction with Beckman Instruments, 
Inc. The booklet discusses absorption 
spectrophotometry, one of the most 
powerful techniques available for the char- 
acterization of chemical substances. In- 
formation on the suitability cf solvents for 
spectrophotometric studies and tables of 
IR. transmittancy and U.V. absorption 
are included. The booklet is highly rec- 
ommended to those seeking an introduc- 
tion to spectroscopy as well as active spec- 
troscopists. Free copies are available on 
request from Matheson, Coleman and 
Bell, 2909 Highland Ave., Norwood 12, 
Ohio. 


@ Scientific Plastics, 1419 Underwood 
Ave., Milwaukee 13, Wisconsin, offers a 
new catalogue of plastic laboratory ware 


@ Edmund Scientific Co., Barrington, 
New Jersey, offers a new Quality Control 
Catalogue. 


@ A new 76-page two-color catalogue has 
been announced by Nuclear-Chicago 
Corp., 229 W. Erie St., Chicago 10, Illi- 
nois. The new catalogue describes more 
than 125 products available from Nu: lear- 
Chicago for detecting, counting, a)! re- 
cording radioactivity—including s\~tems 
for use in industrial and biomedic:! re- 
search, clinical medicine, and nucle: edu- 
cation. 


@ A new 12-page bulletin, No. 653 |, de- 
scribing briefly the complete range elec- 
tric and fuel fired heat treating fu aces 
and protective atmosphere gen: :tor 
manufactured by Hevi Duty | «tre 
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C»., Milwaukee 1, Wisconsin, is now avail- 


SPARKLESS ELECTRIC STIRRER 


alle. 
Bee with INDUCTION TYPE MOTOR 
§)cctrophotometer which simplifies meas- 


re ur-ment of fluoride concentration in acid 
solutions is described in a new Application 
Duta Sheet, DK-92-C, published by Beck- 


m:n Instruments, Inc., 2500 Fullerton 
4 Fullerton, California. —tong 
A. @ Copies of Seldering Aluminum can be | 
obiained by writing to Reynolds Metal | ES | 
ie Co., Dept. PRD-6, Box 2346, Richmond | | Ye ; 
e 
), @ Alupharm Chemicals, P. O. Box 755, | Provides maximum sa ety 
ll New Orleans, Louisiana, offers an enlarged | Watt-Type Governor Stabilizes Speed 
2 | 
\- edition of Chromatography on Aluminum | 
Oxide Woelm. Speed Adjustable from 200 to 
- @ A new brochure describing the Model | | 1400 Revolutions Per Minute— 
e 4000-A spectrophotometer, moderately | $ 54.75 
priced laboratory analytical instrument | Thrust Ball Bearings Insure Long Life, i I 
covering the ultraviolet, visible, and near 
e infrared wavelength regions, has been pub- i Continuous Running No. 5230 ! 
, lished by the Instrument Division of the | |, | 
e Perkin-Elmer Corp., Norwalk, Connecti- | 5230. ELECTRIC STIRRER, Sparkless. | 5230A. ELECTRIC STIRRER, S lees, | | y 
Complete with 6-foot connecting cord, lin for 230 Volts, A.C. Consists of No. 52 |; | 
cut. ng Stirrer equipped with a step-down 
; | switch, and plug. For operation on 50 or | former to permit operation on 230 volts 50 1 . 
4 @ Phoenix Precision Instrument Co., Inc., | 60 cycles, 115 volts A.C. Each $54.75 | or 60 cycles A.C. Each $64.50 | 
' 3803-05 No. 5th St., Philadelphia 40, Penn- | | 
d sylvania, announces the availability of a | | W. M. WELCH SCIENTIFIC COMPANY | 
- new 12-page Bulletin K-5000. This bulle- | | DIVISION OF W. M. WELCH MANUFACTURING COMPANY I ; 
tin describes the new Phoenix Model K- | ESTABLISHED 1880 | 
5000 Automatic Recording Amino Acid | | 1515 SEDGWICK STREET, DEPT. D-1, CHICAGO 10, ILLINOIS, U.S.A. ; 
Analyzer. Included are schematic dia- | of Selentifie tnctrements end Laberetery 
: descriptions with photos and actual curves 
on separation of amino acids as recorded va 
with the Analyzer. 


GOW-MAC DETECTORS 


@ New folder, identified as SBMS de- 
scribes and gives general specifications on 
the Beckman/Spinco Amino Acid Analyzer 
—the new instrument designed to provide 
rapid quantitative analysis of mixtures of 
amino acids. Equipment is based on the 


* 
work of Drs. Moore, Stein, and Spackman. for. ; = 
It is available from Beckman Instruments, > 
Inc., Spinco Division, Palo Alto, Califor- = 
. ° Ask for your copy of LabLog sated because every Gow-Mac S S 
rom your nearest Will Center (Atlanta, —_ a 
Baltimore, Buffalo, New York City, unk te gas tested for = ; ' 
Rochester, or South Charleston, West Vir- e ZERO DRIFT = = 
ginia), or write Will Corp., Box 1050, — 
tochester 3, New York. ™ e NOISE LEVEL S = 
@ Brochi describi i lectroni 
| rochures describing various electronic 
timers, including recent developments e CURRENT- ZERO - SHIFT = Ss 
consisting of programming timers, plug-in to your specification (DATA SHEET 581). All = 
time delay units, and special timers de- geometries can be made to your sketch for — ce . 
v oped for testing of solenoid valves, may = > 
be obtained from G. C. Wilson & Co., *GAS FLOW CONNECTIONS = 4 
Hintington, West Virginia. ELECTRICAL CIRCUITRY * 
3 
@ New, 12-page brochure discusses fea- for air, oil baths. Dimensional drawings available. ~ 
lures, performance, truction, 
ef the Onay 14 OTHER GOW-MAC PRODUCTS—Portable and 
+ cording Spectrophotometer. hd wee Panel Instruments, Power Supplies (20V 500 ma 
b illetin No. 114 is available from: Applied DC) On Stream T/C Cells (Hot Wire and Ther- 
vysies Corp., 2724 So. Peck Rd., Mes mistor), Hot Wire Filaments in matched pairs 
from stock. Address inquiries to Dept. CE. 
., California. 
. Anniversary issue of Lab- | INSTRUMENT COMPANY 
_ OR (Februa 1959) has some- 
thing of interest for in the lab- 100 KINGS ROAD, MADISON, NEW JERSEY, ‘A. + Tel. FRontier 7-345 
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NEW! SAFE! 
CONVENIENT! 


safe-Na 


‘Baker Analyzed’ 
REAGENT 


safe-Na is J. T. Baker’s sodium-lead 
alloy containing 10% sodium. safe-Na 
is the modern way to use sodium in safe, 
convenient form for 


DRYING SOLVENTS ana 
SYNTHESIS OF ORGANIC 
LEAD COMPOUNDS 


SAFE-eliminates hazard. safe-Na saves 
time and effort because it is available 
for immediate use. You can use it right 
from the bottle. You avoid the tedious 
use of a die, often employed with metallic 
sodium in drying solvents. 

Tests show that safe-Na reduces water 
content of solvents satisfactorily without 
affecting purity. It is safe to use. There 
is no hazard in disposing of residues: 
they can be placed directly in water. 
safe-Na is available in 1- and 5-lb. bot- 
tles from all J. T. Baker distributors. 


Write for a Product Data Sheet giving 
specifications, typical drying perform- 
ance, and other helpful information. 
*Trademark registration pending 


J.T. Baker 
Chemical Co. 


Phillipsburg, New Jersey 
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oratory field. This 16-page booklet fea- 
tures Chromatographic equipment. Cop- 
ies are available upon request from Schaar 
and Co., Dept. JCE-29, 7300 W. Montrose 
Ave., Chicago 34, Illinois. 


@ A new labeled compound catalogue has 
just been issued by Volk Radiochemical 
Co., 5412 No. Clark St., Chicago 40, Illi- 
nois. The 24-page catalogue, concerned 
exclusively with labeled compounds, is the 
most extensive in the isotope field. 


@ Copies of the book, Ethylene Amines, 
are available from Organic Chemical In- 
termediates Sales, The Dow Chemical 
Co., Midland, Michigan. 


@ A revised catalogue covering its com- 
plete line of Engraved Stem Thermometers 
and Hydrometers is now available from 
Weksler Instrument Co., 195 E. Merrick 
Rd., Freeport, New York, manufacturers 
of indicating and recording instruments for 
temperature, pressure, and humidity. 


@ The new publication, Bulletin 753, lists 
the flame spectra alphabetically by ele- 
ment and also according to wavelength. 
Detection limits are cited for each of the 
three types of flame—air-hydrogen, oxy- 
hydrogen, oxyacetylene—available with 
the Beckman DU Flame Spectrophotome- 
ter. Also Bulletin 754, a bibliography of 


more than 675 spectroscopy application 
references. Both are available from Bec) - 
man/Scientific and Process Instrumen s 
Division, 2500 Fullerton Rd., Fullerto. , 
California. 

@ Sixteen-page LaPine Apparatus Revi. » 
9 introduces many new items of laboratc 
equipment. For copies write to Arthur s, 
LaPine & Co., 6001 So. Knox Ave., C! j- 
cago 29, Illinois. 


@ A manual designed to help the sci \- 
tist, engineer, and technician organize s d 
write a technical report has been publish. d 
by Owens-Illinois Glass Co., Tole:\o, 
Ohio. Written by Dr. Harry H. Holsch r, 
technical assistant to the company’s §i- 
rector of research, the manual is availa’ Je 
without charge to anyone with interest in 
technical writing. 


@ The multi-purpose Sargent Laboratury 
Recorder is the subject of a new 18-page 
booklet, Bulletin R, now available from 
the designer and manufacturer, E. H. Sur- 
gent & Co., Dept. BSR, 4647 W. Foster 
Ave., Chicago 30, Illinois. 


@ Volume 4, No. 2 of Jodine Abstracts and 
Reviews is available from the Chilean lo- 
dine Educational Bureau, Inc., 120 Broad- 
way, New York 5, N. Y. 


@ The following publications are avail- 
able, by number, from the OTS, U. 8. 
Dept. of Commerce, Washington 25, D. 
C.: 59-11239 Organic Silicon Compounds 
(Kremniyorganicheskiye Soedineniya), K. 
(Continued on page A292) 
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ALBERENE stone 


at no extra cost 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEF . 
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ecial Offer: 


FOR SCIENCE TEACHERS ONLY 


THE 


OL’ NANTUCKET 
WEATHER GLASS 


The Ol’ Nantucket Weather Glass truly captures the flair 
and flavor of the square-rigged sailing ships that moved grace- 
fully off Nantucket Light more than a century ago. A beautifully 
hand-blown antique, this seafaring reproduction is an entirely- 
practical weather barometer, ideally suited for use in the 
classroom or even in the home. 

The crystal-clear, pear-shaped pendant, hand blown by Doerr 
craftsmen, is gracefully suspended from a wrought-iron bracket 
and fascinates both teacher and student alike. A splendid 
teaching aid in explaining barometric pressures, it is, at the 
same time, an attractive wall ornament. 

To obtain your Ol’ Nantucket Weather Glass, see details 
included in the special offer below. Address your letters to: 
Doerr Glass Company, 1018 Peach Street, Vineland, New Jersey. 


OL’ NANTUCKET WEATHER CLASS SPECIAL 


In better gift or specialty shops, this item, which measures 1014 inches 
in overall length, sells for $4.25 and up. To introduce science teachers 
to Diamond D glassware quality, we are offering our trademarked 
Ol’ Nantucket Weather Glass for $1.00 which represents practical 
the cost of handling alone. Obviously, this offer is limited . . . so HURR 
Send a note on your school stationery and include your “$1 00 i in cash, 
check or money“ order. You will receive by return mail your beautiful 
Ol’ Nantucket Weather Glass. We will also include instructions for filling 
and coloring the water and reading the glass to determine weather 
conditions. Don’t wait! Send a note on your school stationery with $1.00 
to Doerr Glass Company and receive your beautiful Ol’ Nantucket 
Weather Glass by return mail. Our supply is limited so you must act fast! 


y ou Or On | Please send me an Ol’ Nantucket Weather Glass | 
que | for which | have enclosed my $1.00. | 

| NAME TITLE | 

1 SCHOOL, | 

ADDRESS. 


GLASSWARE 


Whit Pree Cad With 
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NOTHING 


MEASURES 
UP TO... 


FOR THERMAL SHOCK RESISTANCE, 
CHEMICAL INERTNESS IN TUBING 


Sand-surfaced, glazed or 
satin-surfaced and trans- 
parent... in all normal 
lengths and diameters. 
Homogeneous, transpar- 
ent, free from chemical 
impurities. Useful to 
1000°C. 


FOR GUARDING THE REAL PURITY OF 
IN CRUCIBLES, RE- 
TORTS, MUFFLES, DISHES, TANKS, 


POTS, TRAYS 


Non-absorbent, non-cata- 
lytic, non-porous, immune 
to extreme electrical, 
thermal and chemical 
conditions. Many sizes 
and types in stock. 
Prompt delivery for spe- 
cial sizes. 


FOR OUTSTANDING ELECTRICAL PROP- 
ERTIES, STRENGTH, IMPERMEABILITY 
IN ELECTRIC IMMERSION HEATERS, 
BALL & SOCKET JOINTS, STANDARD 
TAPER JOINTS, GRADED SEALS 


Corrosion resistant, im- 

pervious to all organic 
{fj and inorganic chemicals 
at high temperature re- 
gardless of concentration 
(except strong caustics 
and hydrofluoric acids.) 
Immediate delivery on 
stock sizes. Custom items 
to order. 


Write for our information 
bulletins. See our ad in 
Chemical Engineering 
Catalog. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, Dover 
New Jersey 


| | Please send technical 


: data on 


Company 
Name & Title 
Street 


City 
Zone___State__ 
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A. Andrianov, State Scientific Technical 
Publishing House for Chemical Literature, 
Moscow, 1955, was translated by the Tech- 
nical Documents Liaison Office, U. 8. Air 
Force. $10. PB 151311 Selection and 
Evaluation of Rare and Unusual Metals for 
Application to Advanced Weapons Systems, 
B. Love, Research Chemicals, Inc., for 
Wright Air Development Center, U. S. 
Air Force, June 1958, 185 pages. $3. 
PB 151277 Historical Survey of Inhabitable 
Artificial Atmospheres, Ohio State Univer- 
sity Research Foundation for Wright Air 
Development Center, U. 8. Air Force, 
September, 1958, 161 pages. $3. 


New Chemicals 


@ Rohm & Haas Co., Special Products 
Dept., Washington Square, Philadelphia 
5, Pennsylvania, is now offering mono- 
methylamine, dimethylamine, and _tri- 
methylamine anhydrous in laboratory 
and developmental sized 5- and 25-pound 
cylinders. 


Miscellany 


* A new instructional color and sound 
motion picture dealing with infrared spec- 
troscopy, the first of its kind to be made, 
had its premiere showing at the annual 
Pittsburgh Conference on Analytical 
Chemistry and Applied Spectroscopy. 
The film was produced by Rensselaer 
Polytechnic Institute, Troy, New York. 
It was presented by Dr. Stephen E. Wiber- 
ley, professor of analytical chemistry at 
Rensselaer, who was both author and di- 
rector for the production. It was created 
under a Rensselaer program entitled 
“Project Reward,” which is designed in 
part to develop visual aid techniques for 
instructional purposes. The film was 
sponsored under a grant from Perkin- 
Elmer Corp., Norwalk, Connecticut, a 
firm specializing in analytical instruments, 
who will offer the film for distribution. 


% Organizations desiring to borrow “A 
Product of the Imagination” should write 
Motion Picture Section, Aluminum Co. of 
‘America, 1501 Alcoa Building, Pittsburgh 
19, Pennsylvania. Depicting the light, 
friendly metal in all its aspects, the new 
documentary tells the aluminum story 
with broad audience appeal. The picture 
presents in eye-pleasing color, a study of 
interest to age groups ranging from sub- 
teens upward. 


* For the 2nd year, the. National Science 
Foundation and the National Bureau of 
Standards, U. 8. Department of Com- 
merce, are cooperating in a program de- 
signed to train senior university staff 
members in the techniques and applica- 
tion of numerical analysis. The aim of the 
program is to enable regular university 
staff members to direct the operation of a 
computing center at their own institutions, 
and to organize training and research in 
numerical analysis. 

Computers are today virtually indis- 


WET-STRENGTH TROUBL: 
ON BUCHNER FUNNELS 


FOR GELATINOUS OR LARGE PARTICLES } 
TRY E-D 940 OR 953 


HOW ABOUT 
FINE PRECIPITATES 2 


THOSE EATON-DIKEMAN PEOPLE 
SURE GIVE GREAT gees | | 
CO OPERATION 


THEIR LINTLESS 

PAPERS ARE THE TOPS 
FOR STRONG ACID OR 

ALINE SOLUTIONS 


For more information, and FREE samples of E-D Filter Papers 


“First with filter paper exclusi 


‘THE EATON-DIKEM 
Filtertown 
“Mt. Holly Springs, 
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pen:able to all the sciences, even the less 
mat .ematical ones, such as sociology. The 
jncrcasing use of computers in colleges 
and universities has created an urgent 
nee’ for persons on this level trained in 
the skills necessary for the operation of 
these machines. 

T. provide the skilled personnel needed, 
the National Science Foundation has made 
available money to support a program of 
classes in computer mathematics and 
numerical analysis. The National Bureau 
of Standards was chosen to conduct these 
classes because of its preeminence in the 
field of computer technology and opera- 
tion. 

Nine university professors have been 
selected on the basis of their individual 
qualifications and of the computational 
programs of their schools. Selections 
were made by a committee approved by 
the Mathematics Division of the National 
Science Foundation. 


* The National Bureau of Standards has 
found that oxygen is efficiently converted 
to ozone in a microwave discharge near a 
cold surface. This method for the labora- 
tory production of ozone is capable of 100 
per cent conversion under certain operat- 
ing conditions. 


% Two vocational guidance booklets on 
careers in chemical engineering and chem- 
istry have recently been prepared and pub- 
lished by The Chemical Institute of 
Canada. 

Designed to give the high school student 
a brief outline of the different fields of en- 
deavour and opportunities available to 
chemists and chemical engineers, these 
booklets discuss job opportunities, sala- 
ries, and the professions in general. 

Listed in some detail are the qualities 
that help to make a good chemist or a 
chemical engineer and the booklets also 
give details of the educational require- 
ments necessary to follow these profes- 
sions. 

For free copies, write to The Chemical 
Institute of Canada, 18 Rideau St., 
Ottawa 2, Ontario. 


* The 1959 contest in colloid and surface 
chemistry among college undergraduates, 
sponsored by the Continental Oil Co., is 
announced by the University of Southern 
Culifornia. Students of chemistry, bio- 
chemistry, and chemical engineering at 
all accredited universities of the United 
Stites and Canada are eligible if they are 
rec:ilar undergraduates on April 1, 1959. 
‘he contestants may enter either a 
report on a research project conducted by 
themselves or an essay on the subject, 
“The Contribution of Irving Langmuir 
to Colloid and Surface Chemistry.” 
Tic best essay and the best report will 
revcive, each, prizes of $500 and the 
st cond best, each, $200 under contest reg- 
uutions. Honorable mention prizes of 
$00 each are also provided. 
The deadline for submitting entries is 
vuly 1, 1959. Entry blanks may be 
tained immediately by writing to Prof. 
k. J. Mysels, Chemistry Dept., University 
0! Southern California, Los Angeles 7, 
California. 


flexibility 
transparency 

dimensional stability 
resistance 
sizes 


ihe 7 Ss 


All Nalgon tubing 
bears the brand name 
for your protection 


Ask your dealer for our catalog 
WORLD'S LARGEST PRODUCER OF POLYETHYLENE LABORATORY WARE! 


Maintenance 
Free 


ulcathene 


gives rugged, long-lasting service with 
sink-to-sewer connections. Saves money 
all around! Made of tough, horn-like 


polyethylene. 
Inexpensive VULCATHENE 
socket welds 


costs less to install 
(polyfusion*) 


and maintenance is 
or threaded couplings. 


practically eliminated. 


VULCATHENE 
is easily 
assembled with 


Many of the world’s leading laboratories 
are using VULCATHENE plumbing—such 
names as Dow Chemical, Pfizer, Union 
Carbide, Bell Telephone Laboratories, 
General Electric, General Motors, DuPont, 
Drexel Institute of Technology, etc. 


For more information write 


*patent applied for 
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dependable 
‘hh 
NALGON \ 
| | z 
| plastic | 
| 2/ | 
\ ID costs less than 15c per ft) 
~ ROCHESTER 2. NEW YORK 
Complete drainage systems...low in cost and installation 
i } Non-corrosive, acid-resistant VULCATHENE plumbing 
H 
1 
| American | 
V7 Vuleathene 
GOODMAN ST, ROCHESTER 2. ¥ 
LIiviSiON OF THE NALGE > 


IMPORTANT CHEMISTRY BOOKS 


One of the boldest and most eutitanding ventured in organte Certs in 


ORGANIC CHEMISTRY 


Donald J. Cram George S. Hammend 
University of California, Los Angeles California Institute of Technology 
Ready for Fall Classes 


Here is the radical reorientation for which Organic Chemistry teachers have long been waiting. Organized 
around reactions rather than structures, the book presents a pioneering approach to elementary organic chemistry. 


How is CRAM and HAMMOND Different? 


CRAM and HAMMOND is different from other Organic Chemistry texts in 


many ways. 


@ In the first 4 chapters, the classes of compounds, their structures, 
nomenclature, properties, and simple reactions are treated as 


briefly as possible, for the purpose of orientation. 


In Chapters 4-7, the character of the chemical bond, stereo- 
chemistry, relationships between physical properties and struc- 


ture are given an integrated and much more modern treatment 
than in any of the current textbooks. Resonance and molecular 
bond theory are both presented and constantly utilized through- 
out the rest of the book. 


Chapters 8-9 provide a transition between structures and reac- 
tions. These chapters have no counterpart in any other first 


year text. 


Chapters 10-20, the heart of the book, discuss organic reactions, 
class by class, on the basis of operational types. 


Send fo: Copies 


McGRAW Hill 


330 West 42nd St. 
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FROM McGRAW-HILL BOOK COMPANY 


Soon to be Published... 


ORGANIC CHEMISTRY—AN OUTLINE 


Problems and Answers 


Corwin Hansch George K. Helmkamp 
Pomona College University of California, Riverside 


Ready in May, 1959 


Designed to supplement all introductory organic chemistry textbooks, HANSCH 
and HELMKAMP contains problems involving the following: 


nomenclature 


@ synthesis 


@ equivalent weights 


@ physical properties 


Sections are included to help students solve the problems. 


All the chemistry necessary to work the problems is included in the book. 


It contains an outline of organic chemistry which follows the general pattern 


of a non-integrated (aliphatic and aromatic) approach to the subject. 


Special Features: 


HANSCH and HELMKAMP emphasizes problems of a greater variety and 
scope than those which could be covered in a regular textbook. 


Problems are included both with and without answers. 


Occasionally, the authors have drawn on current literature for problems 
which can be adapted to beginners’ level: e.g., the new Cahn-Ingold- 
Prelog system for nomenclature of optical isomers. 


On App oval 
50m } 
BOOK COMPANY, Inc. tne 


New York 36, N. Y. Scone 
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Will CORPORATION’S 


THAT BELONG YOUR NEXT LIST 


Classmaster RADIOACTIVITY DEMONSTRATOR 


Here’s the complete kit for illustrating. the principles of radioactivity in 
the classroom, for lectures or demonstrations. Everything included to permit 
the intensity of radiation to be clearly observed by everyone in any sized 
group ... uses speaker, flashing light and meter simultaneously. 
@ Electronic counter with built-in speaker, meter and flasher 
@ Extendable probe with sensitive Geiger counter 
@ Calibrated mounting Bench for holding source, absorbers and probe 
@ Set of absorbers (19 lead, 15 Aluminum and 20 cardboard) 
@ Set of cylinders to illustrate scatter (one each: lead, 
aluminum and card.) 
@ Two radium beta-Gamma sources @ Complete handbook 
22955N—Classmaster Radioactivity Demonstrator 1613A 

for 115 Volts, 60 cycles, AC .... $194.50 


THE GODFREY MOLECULAR MODEL KIT 


Choose the first kit to realistically show the flexi- 
bility and compressibility of actual atoms using 
pliable PVC. Constructs all existing organic forms 
... Many inorganics . . . easily and quickly. 


Features 


@ Most accurate representation of Van der Wall's 
and Co-valent Radii 

@ Correct Presentation of Small Ring Compounds 

@ Clear Demonstration of Hydrogen Bonding, 
Steric Hindrance and Atomic Weight 

@ Easy construction of Bicyclic Compounds 

@ Atoms Magnified 165 millior. times 


20140N KIT © Including sturdy box, instruction manual, connectors and these colorful atoms: Tetrahedral 
carbon 17, Trigonal carbon 15, Digonal carbon 5, Hydrogen 32, Digonal oxygen 5, Carbonyl oxygen 5, 
Quaternary nitrogen 5, Nitrogen amine cap 5, Trigonal nitrogen 5 Chlorine 4, Separate atoms 
Write for color folder Digonal sulphur 2 $49.50 of above 50¢ ea. 


Add These Valuable Teaching Aids to your 
Science Supply List . . . and Send It to Will! 


\ Ts CORPORATION 
1 and Subsidiaries Specialists in 


@ ROCHESTER 3,N.Y. © NEW YORK 52,N.Y. © BUFFALO 5,N.Y. Scientific Supply 
ATLANTA 1, GA. BALTIMORE 24,MD. ‘SO. CHARLESTON 3, W. VA. 
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ABSTRACTS 


_ Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) — by Hubert N. . 


22. ORGANIC CHEMISTRY 


INDUSTRIAL PRODUCTS (Continued) 
22-41s Preparing various dyes. 


(c) Orange Wool dye. Dissolve in minimum NaOH-aq. 
5 g. of sulfanilic acid, then add 2 g. powdered NaNO, 
shake until dissolved; stand flask in cold water and acidify 
with HCl. Pour this slowly into 4 g. beta-naphthol dis- 
solved in a minimum of NaOH-aq.; stir 2 minutes, let 
stand overnight; filter, dry, powder. (Stone, C. H., 22, 
136 (1945), also in 19, 598 (1942).) 

(d) Fast Green dye. Dissolve 10 g. resorcinol + 6.3 g. 
NaNO: in 50 ml. cold water, and acidify with HCl: 
a yellow-brown ppt. forms. Let stand, filter off, dry the 
powder. Use: wash wool thoroughly, boil in 100 ml. 
H:O + 0.5 g. FeSO,: this mordants the wool. Remove, 
squeeze, boil in 50 ml. H:O containing a pinch of the 
powdered dye: green color develops on goods; remove 
from bath, squeeze, blot dry. (Srong, C. H., 23, 196 
(1946).) 


22-42s Dyeing techniques. (See also above). 


(a) Developed dyeing. Boil skein of wool in Nicholson’s 
Blue + 50 ml. H.O decolorized with minimum of Na,CO;- 
aq.; squeeze out excess liquid; suspend in water ctg. 
few drops Na,CO;-aq.; squeeze nearly dry, suspend in 
HCl-aq.: blue color develops. (Srong, C. H., 19, 
598 (1942).) 

(b) Indigo (1). Decolorize 0.24 g. indigotine (sol- 
uble indigo) in 50 ml. hot water by adding minimum 
amount of sodium hydrosulfite, Na2S.0,; then add a few 
drops of NaOH-aq. Lower a square of cetton cloth, 
suspended by two strings, into the dye bath, and cover 
with a little oil (kerosene, cottonseed, or other light oil) 
to keep air away; heat nearly to boiling for 5 minutes; 
suspend the cloth in air: the leuco-base oxidizes to blue 
indigo. (Strong, C. H., 19, 598 (1942).) (2) Tie a foot- 
length of thread to an 8” sq. of cotton cloth; dissolve 
indigotine + 100 ml. H:O to good blue; heat; add a few 
drops NaOH-aq.; stir in bits of sodium hydrosulfite 
(Na.S.0,) until the blue color disappears and a yellow 
liquid forms: this is leuco-indigo. Hang the wet cotton 
cloth in this; hang in air: blue indigo develops. (Srons, 
C. H., 22, 380 (1945); he gives a similar technique in 
19, 598 (1942).) 

(c) Capillarity. Dye a long narrow cotton strip in 
Congo Red + NazCO;-aq. added to alkalinity to give 
brightness; squeeze dry; suspend with lower end in 
HCl-aq.: color changes to blue as dye rises up. (SToNs#, 
C. H., 22, 380 (1945).) 

(d) Alkali Blue. Boil a skein of white wool in Alkali 
Blue rendered distinctly alkaline with NasCO,-aq.; lower 
it into a cylinder containing 10 ml. conc. HC] + 90 ml. 
H,0: blue forms wherever there is acid. (Strong, C. H., 
22, 380 (1945).) 

(e) Developed dyeing. Impregnate swatches of cleaned 
cotton cloth with primuline; then immerse in diazotizing 
bath of freshly-made HNO:; develop with beta-naphthol 
(or other phenols, or amines). (TwicHE.., S., 23, 154 
(1946).) 

(f) Vat dyeing. (1) Immerse white cotton cloth in a 
solution of flavanthrene yellow which has been reduced 
with alkaline sodium hydrogen sulfite: forms deep blue. 
Expose to air: forms golden yellow. (2) Immerse cotton 
cloth in a solution of indigo reduced with alkaline sodium 
hydrogen sulfite: remains yellow in a stoppered con- 
tainer. Expose to air: turns blue, forming indigo. 
(NoEter, C. R., 26, 429 (1949).) 

(g) Developed Dyeing. Direct dye cotton cloth with 
primuline: yellow. Diazotize by immersing in HNO.-aq. 
Expose half of the cloth to photoflood light for 1 minute; 
immerse in alkaline beta-naphthol-aq.: the unexposed 


cloth is deep red (developed dyeing); the exposed por- 
tion remains yellow since the light decomposed the di- 
azonium portion; this is the principle of diazo-type papers. 
(NoEtter, C. R., 26, 429 (1949).) 

(h) Place 0.1 g. white wool yarn in water + a few drops 
HOAc + 0.05% Crystal Ponceau-aq. (Ponceau 6R pre- 
pared from 1-naphthalamine + 2-naphthol-6,8-disulfonic 
acid): the solution becomes colorless. 

22-43s Multiple-color dyeing. See 22-20. 

(a) Dyes from Althouse Chemical Co., Reading, Pa. 
Agitate 10” squares of rayon, cellulose acetate, and silk 
in a dyeing bath at 85°C. containing 0.12 g. Diamine Sky 
Blue FF, 0.1 g. Silk Scarlet 3B, and 0.85 g. soap flakes 
(Dreft, Rinso, Chipso, etc.) completely dissolved. Now 
add 2.5 g. anhydrous Na,SQ,: the goods dye quickly; 
remove wash, exhibit. 

(b) Dyes from the duPont Company. Repeat (a) with 
a dyeing bath containing 1% soapflakes, 1% soda ash, 
3% Pontamine Fast Scarlet 4BA, 2% Pontacyl Brilliant 
Blue 6B, and 30% NaCl; use a bath ratio of 40 g. solu- 
tion:1 g. cloth. (Cook, G., 17, 330 (1940).) 

22-44s Dyes used for identifying cations. Al: alizarin, or alu- 
minon. Ni: dimethyl glyoxime. Mg: titan yellow, or 
Clayton yellow, or p-nitrobenzene-azo-resorcinol, S&O 
test. Ag: ammonium dithio-carbamate. Co: dinitro- 
resorcinol. Cd: ethylene diamine. Bi:  cinchonine. 
Cu: anthranilic acid. Pb: fluorescein. (Tenney, H. 
M., and Lone, H. J., 13, 82 (1936).) 
Inks. (a) Mordant a cloth by dipping it into FeSO,-aq., 
then dip it into tannic acid: black ink. (Sronz, C. H., 
1, 233 (1924).) (b) Carbon ink: 2 g. scot from a smoky 
flame + 2 g. soap flakes ground 2 hours with water to 
form a paste; 100 ml. water finally added. (c)Jron gall ink, 
Federal specification: 10 gallic acid + 15 g. FeSO,.7H2O + 
1 g. tartaric acid + 3.5 g. Soluble Blue, Color Index 707 + 
water to 1 liter. (d) Alkaline ink, water fast: 2 g. NaOH 
+ 10g. Color Index No. 477 + water to 1 liter. (e) Prus- 
sian Blue ink: 0.5 g. oxalic acid in 50 ml. H,O + 0.25 g. 
sucrose + 1 g. Prussian Blue; shake well; decant after 
25 hours. (f) Washable ink: 10 g. glycerine + 0.5 g. 
thymol + dye such as Soluble Blue, Color Index No. 707 
+ water to 1 liter. Study use of different quality papers 
with these different inks. (NEAL, R., Barey, C. F., and 
Casey, R. 8., 24, 429 (1947).) 

Organic indicators 

22-46s See article for list of indicator solutions used in qualita- 
tive organic analysis by functional groups; also theoretical 
discussion. (Davipson, D., 19, 221 (1942).) 

Paints 

22-47s (a) Preparation of pigments. Precipitate the following; 
filter, dry in an oven, powder finely. (1) Prussian blue, 
Fe Fe(CN),)s from 1 ml. IN Fe(NO;); + 10 ml. 1N 
K-ferrocyanide. (2) Chrome Yellow, PbCrO, from 10 ml. 
IN Pb(NO;)2 + 10 ml. IN K,Cr.O;. (3) Antimony 
Red, SbOS:, from gently heating 30 ml. IN SbCl, + 
40 ml. sat. Na2S.O;-aq.; wash with HCl-aq. (4) Bruns- 
wick Green, a mixture of Prussian Blue and Chrome Yel- 
low, from pouring a mixture of 20 ml. K:Cr.O;-aq. + 20 
ml. K-ferrocyanide into a mixture of 25 ml. Fe(NO;)-aq. 
+ 25 ml. Pb(NO;)-aq. (5) Basic Lead Chromate, or 
Chrome Green, PbCrO,, Pb(OH):, from 10 ml. 1N Pb- 
(NO;:)2 + 5 ml. IN K:CrO, mixed with 10 ml. 1N Pb- 
(NO;)2 + 4 ml. IN NaOH, adding a little water and 
heating gently for a few minutes. (6) White lead hy- 
drozide, Pb(OH):, from 20 ml. 1 N Pb(NO;)2 + dil. 
NH,OH. 

(b) Preparation: of colors. (7) Make a paste from (6) + 
linseed oil; mix in (2) + (1): desired shades of green. 
(8) Grind 17 g. (6) or Titanox with 19 g. (1): then stir in 
40 g. linseed oil (vehicle), noticing how the pigment ab- 
sorbs the oil; then add turpentine (thinner) 30 ml. at a 
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time until nearly 100 ml. has been added; then add 4 
g. of lead drier. (Bora, F. S., 24, 594 (1947).) 


Plastics 


22-488 


22-498 


22-50s 


22-51s 


22-52s 


22-533 


Various plastics. (a) Time-consuming, but good proce- 
dures for making thiokol, polyvinyl chloride, phenol- 
formaldehyde, polystyrene, polymethy] methacrylate, and 
ethyl cellulose plastics. (Davis, R. E., Brsy, J. E., and 
Brant ty, L. R., 28, 654 (1951).) 

(b) Thiokol in ten minutes; phenol-formeldehyde, vis- 

cose, polystyrene, methyl methacrylate; molding of cellu- 
lose esters, pressure molding. (Castxa, J. F., 20, 253 
(1943).) 
Phenol-formaldehyde. (a) Heat gently (CARE, 
DANGER) in a test tube 6.4 g. paraformaldehyde on top 
of 10 g. phenol: the phenol melts and the paraformalde- 
hyde gradually dissolves. Add a speck of dyestuff to the 
clear liquid, then (DANGER, CARE) a pinhead of solid 
NaOH; cool at once under water if action is too violent; 
add NaOH until pasty material is obtained; pour into a 
mold; warm for several days: sets. (Sronz, C. H., 6, 
1663 (1930).) 

(b) Heat 50 g. crystallized white phenol + 100 ml. 35% 
formalin + 5 ml. 35% KOH-aq. under hood to 107° 
until test drops have consistency of honey: cool several 
hours at 60-65°C., then heat on a 25-watt lamp: hardens 
in 4 hours to a ruby-red solid. (Liypnmr, H., 13, 95 
(1936), from Z. phys. chem. Unterricht, 48, 251 (1935).) 

(c) Reflux 25 g. phenol + 50 ml. 35% formalin + 3 ml. 
40% NaOH-aq. for 45 minutes; pour viscous product into 
a mold; bake at 50°C. for 2 hours, then at 75°C. for 2 
hours. (Haut, A., 15, 43 (1938).) 
Formaldehyde-resorcinol. Boil 3 g. resorcinol + 5 ml. 
H.O + 4 ml. formalin: oily liquid forms. Add (CARE) 
3 drops 15% KOH-aq.: violent exothermic reaction; 
brittle red plastic forms, turns dark red on heating or 
standing. (BAMBERGER, 8S. B., 9, 265 (1932), from Z. 
phys. chem. Unterricht, 44, 265 (1931).) 

Methyl methacrylate. Remove inhibitor by shaking with 
an equal volume of 2% NaOH-aq.; repeat until the alka- 
line layer is colorless, then wash the monomer with dis- 
tilled water. Remove traces of water with CaCl: or 
Na,SO,; store uninhibited monomer in icebox. Reflux 
the monomer a few minutes until it is thick enough to re- 
tain bubbles; cool, add 0.1% by weight of benzoyl! per- 
oxide, transfer to an oven at 45-50°C. for two days in a 
tightly-stoppered container, covering stopper with foil. 
Place specimen on this hardened layer of plastic; cover 
with more monomer, and repeat the polymerisation cycle. 
The specimen will now be imbedded. (Hauenz, H. F., 
and Borimsr, L. W., 19, 313 (1942).) 

Thiokol. (a) Dissolve 10 g. flowers of sulfur in 4 g. 
NaOH + 100 ml. boiling water; decant dissolved §; 
add 20 ml. ethylene dichloride with stirring at 80°C.: 
spongy lump of rubber forms. (BaKer, E. M., 20, 427 
(1943).) 

(b) Add 15 g. flowers of S + 10 g. NaoXS + 5 g. NaOH 
+ 100 ml. boiling water; stir, boil 5 minutes until dark 
red; filter off unreacted §, dilute filtrate to about 400 ml. 
Heat to 75°C., add 5 ml. hot 5% soap solution, as emul- 
sifier; slowly stir in 20 ml. ethylene dichloride, keeping 
below 72°C. by cooling in a pan of cold water: stir 6 
minutes, until the dark red mixture turns white; then 
add 10 ml. cone. NH,OH to stabilize the emulsion. Set 
overnight, decant the upper layer, re-suspend the latex 
by adding 400 ml. H,O containing 10 ml. NH,OH; 
stir in an excess of 20% HOAc: an elastic ball of syn- 
thetic rubber forms; wash it thoroughly. (Hower, A. 
C., 21, 588 (1944).) 

Emulsion polymerisation. (a) See article for discussion. 
(1) Heat 25 g. methacrylate + 500 ml. conc. H2SO, for 
4 hours on a steam bath; let stand over night; pour 
black solution into ice to precipitate polymethacrylic acid; 
wash, precipitate three times with water; dissolve in 10 
g. NaOH + 200 ml. water, dilute to 600 ml. (2) Distill 
methy! methacrylate under slight vacuum just before use; 
store under oxygen-free nitrogen in the cold. (3) Heat, 
for 45 minutes at 80°C., 25 ml. of (1) + 125 ml. HO + 
8.85 g. disodium phosphate + 0.05 g. monosodium phos- 
phate + 0.5 g. benzoyl peroxide + 50 g. (2): filter off, 


wash, and dry the solid granules which form. (WILEv, 
R. H., 25, 204 (1948).) 

(b) 2 g. of vinyl monomers, acrylonitrile, ethyl meth- 
acrylate, etc. + 20 g. distilled water + 0.01 g. potassium 
persulfate stirred in: in a few seconds opalescence occurs, 
emulsion forms, polymer precipitates. Arrest by adding 
ice-water or hydroquinone inhibitor. (JENKINS, L. T., 
33, 231 (1956).) 


22-54s Molding plastics. See article for discussion of devices 


for compression, extrusion, transfer molding of cellulose 
esters, phenolics, methacrylate and styrene polymers. 
(Castka, J. F., 21, 38 (1944).) 


22-54s Tests for plastics. See article for laboratory tests for 


classifying 13 types of industrial plastics into groups by 
sodium fusion, leaching with water, testing for halogens, 
N,8,N+5,N+8+P,C+H + possibly with O. 
(NEcHAMKIN, H., 28, 97 (1951).) 


22-56s Models. (a) Dynamic model consisting of twenty mag- 


nets in corks floating, suspended on a thread, on water; 
shows electrostatic interactions of poly-electrolytes. 
Thread imitates flexible; thin wire, semi-flexible; stiff 
wire, rigid poly-electrolytes. See article for photographs. 
(Conway, B. E., 31, 477 (1954).) 

(b) To a chain of rubber bands hang a weight sufficient 
to extend it 3-fold; heat the rubber: the weight rises, 
i.e. there is negative free energy due to the configurational 
changes in the rubber molecules. See article for statisti- 
cal results, using dice and a roulette wheel, for illustrating 
the concept of configuration entropy in polymer forma- 
tion. (Dox, M., 32, 202 (1955).) 


Perfumes 
22-57s Dispensing perfumes. Blow compressed air across the 


mouth of a test tube of perfume: whole class smells it. 
(Leverock, C. J., 11, 20 (1934).) 


22-58s Cosmetic recipes. See article for recipes for vanishing 


cream, hand lotions, finger-nail polish, toothpaste. 
(VescontE, A. L., 13, 72 (1936).) ALyEA: considers 
this too dangerous an assignment; poisons may be intro- 
duced into laboratory-made toothpaste, for example. 


22-59s Skin lotions. (Note: DGL is used to designate diglycol 


laurate, or beta-hydroxy diethyl ether B’ laurate. (a) 
Concentration and viscosity. Mix 2 ml. DGL + 0.5 ml. 
H.O: cloudy fluid. Add 1.5 ml. H.O: lard-like solid 
at 20°C. Add 3 ml. no change. Add 3 ml. H,0: 
fluid again. Add 2 ml. H2O: very fluid, milky. (6) 
Lotace IV (not poisonous): 2 g. DGL + 9 ml. H:0 + 2 
drops oil of bergamot: reduces oiliness of skin, does not 
dehydrate as glycerine does; may bring out lines of the face. 
(c) Lotace II: 5 g. hydrous lanolin, U.S.P. + 5 g. DGL 
warmed to clearing; add 22 ml. HO dropwise + 5 drops 
oil of bergamot + 5 drops red cake-coloring: excess looks 
greasy, but talc removes the greasy appearance. (d) Lo- 
tace I (less fluid than (c): 5 g. hydrous lanolin + 5.5 
ml. water + 2.5 g. DGL + oil of bergamot + vegetable 
coloring: for chapped hands; does not turn rancid. 
(e) Use 1 volume DGL + 1 vol. EtOAc for removing oils, 
paints: odor of isovaleric acid, stains from fabrics. (f) 
Lotace III (olive oil in place of lanolin): 5g. DGL + 5g. 
olive oil + 15 ml. HO + 2 drops oil of bergamot + red 
coloring; or use oil of wintergreen for odor. (y) Lo- 
taceV: 5g. DGL + 2.5g. olive oil + 9 ml. water: consist- 
ency of (d). (h) pH and stability: 5 g. olive oil + 2.5 g. 
DGL + 9 ml. H,0 + citric acid to litmus acid gives a. 
white froth which separates into 3 layers in 3 days; with 
Na,CO; instead of acid, is stable, does not separate in 5 
days. (Anperson, N. J., 16, 160 (1939).) 


22-60s Detection of castor oil. Heat 1 g. lipstick or soap + * 


pellets NaOH until fumes; cover, cool, smell: odor 0! 
octyl alcohol indicates castor oil; can detect as little a- 
10% castor oil in presence of perfumes. (MANGOLD 
Sister M. Cuarira, 28, 266 (1951).) 


22-61s Saponification. Heat 4 ml. olive oil + 4 ml. 20% NaOH- 


aq. with occasional shaking for 30 minutes; cool: oliv: 
oil, solid soap, and glycerol-alkali layers form; test each 
(Fearon, W. R., 11, 481 (1934).) 


(Topic 22 will be continued in June) 
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LABASCO 

LABORATORY 
FU RN ITU = BASE CABINETS 


— @ CORNER CABINETS 
@ SINK CABINETS 


LABASCO FLEXIPLAN LABORATORY FURNITURE is designed with one @ WALL CABINETS 
purpose in mind—to enable the laborctory technician or student to 


work more efficiently. @ BENCH UNITS 


Each piece is planned and constructed to perform a specific function. as FUME HOODS 
All units are distinguished by roomy storage capacity, sturdiness, at- 


tractive appearance and durability. Working heights have been de- td LAB TAB LES 
termined scientifically. Tops and other working areas are resistant to 
chemicals, fumes and solvents. Easy to clean, will maintain its like-new o LAB CABI NETS 


condition and appearance. 
@ CHAIRS -STOOLS 
Made in sectional units, Labasco Flexiplan furniture can be used sepa- 


rately or in combination to meet the physical layout and requirements 3 F | XT URES 
of any laboratory, thus effecting important savings through careful 
planning. 


Write Dept. JC for FREE Labasco Flexiplan Furniture ‘ Catalog with “Do-It-Yourself” Planning Kit 
(miniature cut-outs and scale graph to help you visualize your 
laboratory as you pian ‘f). 


SCIENTIFIC 


808 BROAD REAGENTS 
NEW YORK 3,N CHEMICALS 
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SMOOTH OPERATING 
THUMB SCREWS 


GREEN PLASTISOL 
OR ASBESTOS 
TIPPED JAWS 


EXTRA HEA 
NICKEL-COPPER 
PLATING 


Mm, LABASCO UTILITY CLAMP SERIES — This series of Labasco clamps 
combines two ovtstanding Labasco innovations: extra-rugged ‘‘C’"’ 
clamp and firm-grip clamp jaws. An extra large seating surface for 
the jam nut assures positive positioning and prevents jaw turning or 
slipping. 

Clamp, plastisol jaws holds up to 142” dia. 
h $2.35 lot: Each $1.21 
12250 same as L-2225, but with asbestos fabric sleeves 
Each $1.40 Dox. lot: Each $1.26 
L-2275 Utility Clamp, plastisol jaws hold up to 21/2” dia. 
same as i- w os ves 
Each $1.50 Doz. lot: Each $1.35 


4 HOSECOCK (Smail) L-2500 — Simple base latch swings open 

for faster assembly and disassembly on flexible tubing. Labasco’s 

TAKES UPTO extra-rugged ‘‘box”’ frame construction means a sturdier, longer last- 

%" HOSE ing clamp. The compression bar has no-twist, easier riding guides for 
infinite flow control. 


L-2500 Hosecock (Small) 
Each $.80 Dox. lot: Each $.72 


ANOTHER NEW ipEA FROM LABASCO 


Actual samples of the most greatly improved 

clamp in over a quarter of a century cased 

as a wall-hung catalog for the price of the 

Lasasco: clamps alone! Only $38.80 from your near- 
DISPLAY CASE. es 

est Labasco Distributor. 


- Send for Your LABASCO Clamp Bulletin Today! 


LA BA SCO CARDINAL PRODUCTS, INC. RUBBER CO. INDUSTRIAL SCIENTIFIC, INC. 
R P.O. Box 1611 23 Superior Ave. 2920 Shotts Street 


N. C. Sececinnd 14, Ohio Ft. Worth, Texas 
MACALASTER BICKNELL CO. B. PREISER COMPANY, INC. 
169-181 Henry St. P.0. Box 6118 
New Haven 11, Conn. Charleston, W. Va. 


bg & COMPANY STANDARD SCIENTIFIC SUPPLY CORP. 
Ave. 808 4 
"34, Mm. New York 3, N.Y. 


%* See page A283 for more reasons why laboratories are switching to Labasco clamps. 
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clamps engineered for the MODERN LAB... they’re sturdier... 
more rigid . . . faster acting . . . more versatile... and COST NO MORE 
STRUCTURAL BEAM ¢ 
~ 
— LARGER CAPACITY 
N 
NON-BINDING 
JAWS 
J 
= 
NO-TWIST GUIDES $= 
= 
4 
a 
4 
*Tra 
Tetra 


**Pctent 


“Trade-mark for Du Pont 
Tetra fluoroeti 


A 


The GREINER 


20-26 N. MOORE STREET e Dept. 222 e NEW YORK 13, NEW YORK 


lene Resin 
for 


sizes! 


No longer is it necessary to make stopcocks do the 
work of needle valves. This new unitized valve 
replaces stopcocks in any laboratory apparatus. 
TEFLON tetrafluoroethylene resin rings enable 
the valve to be instantly interchanged with exist- 
ing glass parts. 

Developed by the Manostat Corporation, the 
TEFLON and GLASS NEEDLE VALVE is the 
answer to thousands of requests for a separate 
valve from chemists who have used our needle 
valve burets so successfully. This new instrument 
provides fine needle valve control of liquid flow, 
eliminating annoying stopcock contamination. It 
is one of the most significant developments in 
laboratory flow control history. 


Designed of glass and plastic, it eliminates com- 
pletely the possibility of breakage: liquid comes in 
contact with only glass and Teflon. Other parts, 
not in contact with liquid, are made of plastic 
which is resistant to acid, alkalis, salts and nearly 
all organic liquids. , 


10427 a and Glass Needle Valve. large size, Rite 16” 


e, without glass connections, Each. . 11.00 

Per Pkg. of 4. . . 39.60, Per Case of 24. 211.20 

10427A—Glass tube, Pyrex Brand Glass . 
10428 —Teflon and Glass Needle Valve, small size, */»” 

e, without glass connections, Each.......... 6.95 

Per Pkg. of 4.. ..25.02, Per Case of 24....... . 183.44 

10428A—Glass connection tube, Pyrex Brand Glass ...... 

$118C —Macro buret tip. ..... 70, Per Pkg. of 12....... 7.56 

3307C —Micro buret tip..... 7®, Per Pkg. of 12......... 7.56 


Volume 36, Number 5, May 1959 / A301 


: 
‘ 


UNIQUE GASES 


The Matheson Company, Inc., is the primary source of supply of these gases in cylinders. These gases ae 
either manufactured by Matheson, or specially obtained so that we can offer prompt delivery in cylind: :s 
for laboratory and pilot plant use. We will be glad to supply Data Sheets on any of these gases. Our 
Compressed Gas Catalog, listing 80 compressed gases, custom mixtures, automatic regulators, valves, flo w- 
meters and accessories is also available on request! THE MATHESON COMPANY, INC., Compressod 
Gases and Regulators, EAST RUTHERFORD, N. J. e JOLIET, ILL. e NEWARK, CALIF. 


Min. Purity 
NATURAL GAS (Texas) 93% Methane 


Used directly as a fuel and in the manufacture of 
carbon black. Useful for lab tests in manufacture 
of synthesis gas, ammonia, and a variety of oxy- 
genated aliphatic organic compounds, such as, 
methanol, formaldehyde, ethanol and acetaldehyde. 


Commercial Grade 

Used for reduction of Ores; manufacture of olefins, 
maxes, methanol, higher alcohols, organic acids, 
esters, aldehydes; reducing atmospheres in heat 
treatment of metals; and metals refining. 


NITRIC OXIDE 


An oxidizing agent at elevated temperatures. Com- 
bines readily with oxygen to form nitrogen (IV) 
oxide. It is converted to nitrosyl halides by fluorine 
chlorine, and bromine. Also used as a polymeriza- 
tion inhibitor. 


CARBONYL SULFIDE 

Useful in the synthesis of thioacids, s-trisubstituted 
carbinols, substituted thiazoles, and substituted 
thiocarbamic acids (salts). 


2-CHLOROPROPENE 


Used chiefly in organic synthesis. NITROSYL CHLORIDE 
Used in diazotization and chlorination, for the prep- 
aration of nitrosochlorides from olefins, for the 


preparation of fluorine-containing nitrosyl] com- 
DIMETHYL ETHER 

Used as a refrigerant, solvent, extraction agent, 
spray propellant, reaction medium and in the man- 
ufacture of dimethyl sulfate, and methyl chloride. 
PHOSGENE 

Used as a chlorinating agent, in dye manufac ‘ure, 
in organic synthesis, particularly for the form«tion 
of isocyanates. 


~ 


HYDROGEN SULFIDE 


Used for metals separation, removal of metallic im- 
purities, preparation of metallic sulfides, in analyti- 
cal laboratories; and for reaction with numerous 
functional organic compounds. 


SILICON TETRAFLUORIDE 


Used in the manufacture of fluosilicic acid ad in 
chemical analysis. 


om 
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DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES 


FIRST THINGS 
COME FIRST 


Let’s talk of the man who wishes to con- 
struct a new measuring instrument. 


His first question does not concern the 
shape or color of the housing, the arrange- 
ment of the control knobs or dials or the 
materials to be used in construction. His 
first question must deal with the system 
or principle of measurement on which the 
new instrument is to be based. 


In the case of the analytical beam balance 
the choice lies between comparison of 
masses on opposite but equal arms of the 
beam or substitution of masses on one and 
the same beam arm. 


A study of the systematic errors inherent 
in the two weighing methods shows the 
clear advantage of the substitution prin- 
ciple. This is why Mettler built the first 
balance on the substitution principle and 
why the wide selection of Mettler balances 
available today is based on that principle. 


METTLER H-BALANCES 
ARE IDEAL for SCHOOLS 


Training students on METTLER balances 
prepares them for the instruments they will 
use later on. It saves valuable time of 
student and instructor. Space savings are 
substantial. Also, with weights built into 
the balance, the student does not have 

to buy his own set. 


The METTLER H-5 multi-purpose 
balance with capacity of 160 grams, 
optical scale of 1200 mg and precision 
of 0.1 mg is an excellent student 
balance. 


For those interested in a theoretical comparison of 
the two weighing methods we have reprints of a very 
interesting article by Dr. L. Biétry. Write for your 


copy today. 


INSTRUMEN 


CORPORATION 
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Are there, among your students, those who like to trans- 
late theory into practical reality? 

For instance, a new product comes out of research. 
How can it be made commercially? What materials would 
be best? What new design or equipment is necessary for 
its production? What are the economics involved? 

If translating ideas into realities is what your students 
would like to do, why not suggest a career with Allied 
Chemical? We are always looking for men with initiative 


Engineering trainees at Allied’s Delaware Works, where ~ 
fluorine compounds and other heavy chemicals are produced. 
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DIVISIONS: BARRETT - GENERAL CHEMICAL + NATIONAL ANILINE + NITROGEN + 
PLASTICS AND COAL CHEMICALS - SEMET-SOLVAY- SOLVAY PROCESS + INTERNATIONAL 


A|DOOR IS OPEN AT ALLIED CHEMICAL 
\ 


For men who like to translate ideas into realities 


and ingenuity to help put our new chemicals, plastics aid 
fibers into production . . . to take their place with the more 
than 3,000 products now being made in our 100 plants 
throughout the country. 

Write today for a newly revised copy of “Your Future 
in Allied Chemical.” You'll find it really helpful in an- 
swering student inquiries. Just write us at: 


Allied Chemical, Dept. 59-RE3, 
61 Broadway, New York 6, N.Y. 
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____Kedak reports on: 


the circumstances of our entry into the field of rare earth organic compounds . .. a device with enormous 
potentialities for inventiveness ... how what's good for the missileers is good for the chromatographers 


The Brazilian trick 
There was this pair of Brazilians, and 
they had an idea. They knew that 
chloranilic acid (which we sell as 2,5- 
Dichloro-3,6-dihydroxy-p-benzoquinone, 
Eastman 4539) has a vivid reddish- 
purple ion. But its silver salt is color- 
less and not very soluble. Silver chlor- 
anilate, however, is not nearly so in- 
soluble as silver chloride. 

This is where the Brazilians got their 
idea. Add silver chloranilate to a solu- 
tion containing chloride ions and the 
latter will steal all the silver. Releasing 
free chloranilate ions! Which are red- 
dish-purple! And easy to measure 
colorimetrically ! 

Being proper scientists, the Brazil- 
ians published their idea. A fad started. 
Other analytical chemists took to pre- 
paring other chloranilate salts with 
which to work the Brazilian trick on 
other hard-to-measure colorless ions. 
Convenience, sensitivity, and less in- 
terference resulted. 

When the clan gathered at last year’s 
Pittsburgh Conference on Analytical 
Chemistry, conversations on the chlor- 
anilate method were easy to start. In 
the interests of barium chloranilate 
(Eastman 7508, for sulfate) and mer- 
cury chloranilate (Eastman 7504, for 
chloride), we had an animated one 
going at our booth. Someone men- 
tioned fluoride ion. All present agreed 
that for fluoride you’d want strontium 
chloranilate—all except one chap. 
Everybody knows, he maintained, that 
for immobilizing fluoride ions the rare 
earth lanthanum is tops. At having 
overlooked such an apparently obvious 
fact of nature, we were forced to 
conceal our embarrassment. In our 
fluster we failed to note the name on 
his badge before losing sight of him 
in the crowd. 

This account explains the circumstances 
of our entry into the field of rare earth or- 
ganic compounds with the offering of 2,5- 
Dichloro-3,6- dihydroxy -p-benzoquinone 
Lanthanum Salt as Eastman 7629 at $2 
for 5 grams. An abstract describing its use 
in fluoride determination is at present NOT 
available. Somebody has to write and pub- 
lish before we can abstract. If you want the 
salt cnyhow (or any of some 3700 Eastman 
Organic Chemicals in our latest catalog, 
List No. 41) you order from Distillation 
Industries, Eastman Organic 
Chen icals Department, Rochester 3, N. Y. 
(Division of Eastman Kodak Company). 


This is another advertisement where Eastman Kodak Company 
Probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 


We make Kodak Ektron Detectors like 
these for transducing a visible or in- 
frared pattern into electrical terms. 
The darker material is photoconduc- 
tive lead sulfide or lead selenide; the 
electrodes (actually evaporated gold) 
appear grey here. Since we can lay 
down the photosensitive material in 
any configuration, enormous poten- 
tialities for inventiveness present them- 
selves. Whether you seize them is en- 


tirely up to you. We offer a pamphlet, 
“Kodak Ektron Detectors.”” You get 
it by writing Eastman Kodak Com- 
pany, Special Products Division, Roch- 
ester 4, N. Y. It describes what spectral 
sensitivities and time constants can be 
selected and very, very briefly sum- 
marizes the circuitry considerations— 
a little rough, perhaps, for persons 
with casual interest in this sort of thing. 
It does tell enough to place an order 
for breadboarding purposes or a re- 
quest for quotation. 


See the steroid? 


When we brought out Kodak Lina- 
graph Direct Print Paper we never 
dreamed of steroids. We were dream- 
ing of the long, long miles of galva- 
nometer data traces that the missileers 
would be happy to make on a photo- 
graphic paper requiring no wet proc- 
essing. 

These dreams having come true, 
correspondence on the product is 
handled by gentlemen who don’t even 
know what a steroid is. Of the incon- 
venience in locating on a paper chro- 
matogram a substance readily dis- 
cernible only by its ultraviolet absorp- 
tion, they know even less. They have 
never read pp. 255-305 in Volume 7 of 
“Recent Progress in Hormone Re- 
search” (Academic Press, New York, 
1952). 

Fortunately, biochemical labora- 
tory technique need not be discussed 
with them. A short paper in Analytical 
Chemistry (12, 2068) describes how a 
piece of Kodak Linagraph Direct 
Print Paper, briefly exposed to an ul- 
traviolet lamp while kept in good con- 
tact under a dried chromatogram, will 
upon subsequent exposure to a 30- 
watt fluorescent lamp show light gray 
areas against a dark background at the 
sites of U-V absorbers in the chro- 
matogram. The method is reported 
successful in routine use where Sy or 
more is present of the absorber per 
square centimeter of paper. 

To find out where to order Kodak Lina- 
graph Direct Print Paper, write Eastman 
Kodak Company, Photo Recording Meth- 


ods Division, Rochester 4, N. Y. That 
much they know. 


Price stated is subject to 
change notice. 


Volume 36, Number 5, May 1959 / A305 


e 

. 
} 
\ 
| 
y 

J 
/ 
a 

lak 
TRADE MARK 


for optimum performance 


in desiccating procedures 


it’s best to specify the 


#1340 


B DESICCANT CABINET 


precisely fabricated of stainless steel, 
guaranteed air-tight and moisture-proof 
with glass observation door and sides 


Completely air-tight and moisture-proof, the Boekel 
Desiccating Cabinet is manufactured of highly polished 
stainless steel. To permit observation of contents, the door 
and two sides have panels of */;,-inch glass securely 
cemented to the frame. The “seal-tight”’ door has a pure gum 
rubber gasket and a full height hinge. A double action bar-lock 
provides a positive’seal and prevents warping. 
Before opening the door, pressure or vacuum within the cabinet 
can be normalized by use of the manual relief valve. Two per- 
forated asbestos shelves, 8 x 9°/, inches are supplied together 
with a stainless steel desiccant tray, 8x 9x°/; inches. Shelf height ae, 
is adjustable every '/:-inch. To facilitate stacking cabinets, indenta- Sie 
tions on top surface may be aligned with pressed feet on each cabinet. 


MODEL 1340 DESICCATING CABINET IN STAINLESS STEEL 
“Inside measurements: 12” high x 11%” wide x 10” deep. 
Outside measurements: 12%” high x 12%” wide x 12%” deep. 


ORDER THROUGH YOUR DEALER 


“Manufactured by wn. BOEKEL & CO., Inc. 


PHILADELPHIA 6, PAS 


a SINCE 1868 TRADEMARK OF FINE QUALITY LABORATORY EQUIPMEN 
{ 
a 

a 
4 

' 

#190 SALES 
4251 
¥ Bidg.; 
Colo 
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1. President Glen B. Lerch of Lerch Brothers, Inc., holds quarter-pound 
iron-ore sample. 22 samples are taken from each gondola-type car 
. .. are analyzed within 7 hours with the help of Du Pont Reagents. 
“‘We use these reagents because of their purity,” says Mr. Lerch. 


Analyses by “umpire chemists” 


set price for Mesabi iron ore 
Entire trainload graded and priced while shipment is in transit 


A million analyses of iron ore yearly! 
That’s the output of Lerch Brothers, 
Inc., whose laboratories are strung 
across northern Minnesota’s Mesabi 
country and up into Canada. They 
analyze perhaps one quarter of all iron 
ore mined in the U. S. . . . are called 
“umpire chemists” because their re- 
ports are accepted by buyer and seller 
alike as a basis for grade and price of ore. 

Laboratory samples are taken from 
cars at the mines . . . reports submitted 
within the 7 hours it takes for ore trains 
toreach loading docks in Superior, Wis., 


or Duluth, Minn. Fast determinations 
—yet highly accurate with the help of 
Du Pont Reagents . . . choice of Lerch 
Brothers for more than 50 years. 

Du Pont Reagents are supplied with 
color coding, dripless sleeves and safety 
grips—in single-trip cartons. Get full 
details about these high-purity reagents 
from your nearest Du Pont Sales Of- 
fice listed below, or write: 


E. I. du Pont de Nemours & Co. (Inc.) 
Grasselli Chemicals Dept., N-2543 
Wilmington 98, Delaware 


REG. PAT. OFF. 


BETTER THINGS FOR SETTER LIVING... THROUGH CHEMISTRY 


DU PONT REAGENTS 


ACETIC ACID GLACIAL © AM © HYDROCHLORIC ACID 


NITRIC ACID © SULFURIC ACID 


SALES OFFICES: Atlanta 8, Ga., 739 West Peachtree Street; Boston 10, Mass., 140 Federal Street; Chicago 32, lil., 
4251 S uth Crawford Avenue; Cincinnati 2, Ohio, 603 Terrace Hilton Bldg.; Cleveland 14, Ohio, 1321 National City Bank 
Bidg.; © =troit 35, Michigan, 13000 West 7 Mile Road; Minneapolis 2, Minn., 1207 Foshay Tower; New Haven 13, Conn., 46 River 
Street’ New York 1, N.Y., 350 Fifth Avenue; Wynnewood, Pa., 308 East Lancaster Ave.; Pittsburgh 19, Pa., 1715 Grant Bidg.; 
St. lov. 5, Mo., 10 S. Brentwood Bivd., Clayton. Western States: Braun-Knecht-Heimann Co., 2301 Bloke St., Denver 17, 
Colo.; » 400 Véth Street, San Francisco 19, Calif.; 650 West 8th South, Salt Lake City, Utah; Braun Chemical Co., 324 Indus- 
tril A.o.,N. E., Albuquerque, N. M.; 1363 South Bonnie Beach Place, los Angeles 54, Calif.; 1745 Imperial Ave., Son Diego, 

330 West Osborne Road, Phoenix, Ariz.; Van Waters & Rogers, inc., 4000 First Avenue South, Seattle 4, Wash.; 3950 
North..est Yeon, Portland, Oregon; 801 N. Washington, Spokane, Wash.,; Scientific Supplies Co., 600 Spokane St., Seattle 4, 
Washi ston; 713 S. W. 12th St., Portland, Oregon. in Canada: Du Pont of Canade Limited, Box 660, Montreal, P.Q., Canada, 


2. Lab technicians analyze ore samples for iron, 
phosphorus, manganese, silica and moisture 
content. These analyses set the grade and price 
for a whole trainload of ore. High-purity 
Du Pont Reagents are used throughout the net- 
work of Lerch Brothers laboratories . . . help 


technicians attain high level of accuracy. 


3. President Lerch, seated, confers with officers 
of the firm and Du Pont’s Fred Traugott, right. 
Mr. Lerch says, “‘Our firm started using Gras- 
selli chemicals when it was founded in the 
1890's, and we’ve used them ever since.” 
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Typical student laboratory includes (left to right): 
radioactivity absorber set, lead shield contain- 
ing sample counting positions and sensitive 
Geiger-Mueller counter, scaler and interval timer, 
and radioactivity standards, sources and sample 
preparation kit. 


ecomplete laboratories and experiment manuals 
for student training in the use of radioisotopes 


Here is one of a group of inexpensive, complete nuclear 
laboratories supplied with practical student experiments. 
Now a college instructor can choose from an extensive 
list the experiments which best fit his curriculum, and 
incorporate radioisotopes immediately into his pre- 
sent classes. 

Custom-designed laboratories include radioactivity 
measuring instruments, radioisotopes, sample prepara- 
tion equipment, unusual reagents. Experiments famil- 
iarize students with the fundamentals of tracer 
measurements and illustrate important chemical prin- 
ciples and methods using radioisotopic techniques. 
Technical aspects of radioisotopes have been kept to 
a minimum, and the amounts of radioactivity handled 
by the student are kept well below the safe maximum. 


Nuclear-Chicago is the largest manufacturer of 
radioactivity measuring and recording instruments and 
has been a leader in the field for more than 12 years. 
We have had long experience in helping establish radio- 
isotopic training courses in colleges and universities. 
The instrumentation which is included in these train- 
ing laboratories falls into the categories of equipment 
for which the U.S. Atomic Energy Commission will 
consider making direct financial assistance to colleges 
and universities. 

Our field engineers will be glad to assist any instruc- 
tor in choosing the laboratory equipment and ex)eri- 


-ments best suited for his curriculum. Please writ« for 


further details on these laboratories or for more i:\‘or- 
mation on the AEC assistance program. 


Sine - Research Quality. Radiochemicals 
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TYNDALL’S EFFECT—ARTIFICIAL SUNSET 


Cecked by: 


PREPARATION 


Arrange the apparatus shown in the diagram so that 
the projector and the screen are each about one foot 
from the tank. The glass tank may be almost any 
size, and any white surface may be used as a screen. 
Fiil the tank with water and adjust the projector so that 
the light will pass through the water and form a sharply 
focused spot on the screen. 


DEMONSTRATION 


Add milk, a few drops at a time, until the beam of 
light is visible through the length of the tank. Con- 
tinue to add more milk gradually and observe the 
changes in color produced in the spot and the beam. 
Observe the beam with a piece of Polaroid and note that 
it is almost completely polarized when observed from a 
point perpendicular to the path of the beam. Place 


Sbmitted by: Paul B. Ackerson, N.S.F. Academic Year Institute, Oklahoma State University, Stillwater 
Nick Michaels, University of Florida, Gainesville 


the Polaroid between the projector and the tank and 
rotate. Note that the beam will disappear from certain 
planes of polarized incident light. Discuss Tyndall’s 
effect and compare the colors which are seen in the beam 
and spot with the color of a clear blue sky, a cloudy 
sky, and clouds at sunset. 


Projector Fish Tank screen 


See also “Tested Demonstrations in General 
Chemistry,’’ No. 22-12, 22-13, JouRNAL or CHEMICAL 
Epvucation, Easton, Pa. 


Journal of Chemical Education - 


May 1959 


CATALYTIC OXIDATION OF AMMONIA 


Submitted by: H. Nechamkin and J. J. McClarnon, Pratt Institute, Brooklyn 5, New York 


Checked by: 


PREPARATION 

Place about 30 ml of concentrated aqueous NH; 
into a 250-ml Erlenmeyer flask. Take a 12-in. length 
of 3. & 8. gauge No. 24 copper wire (bare) and wind a 
coil of it (about '/:-in. diameter) at one end. Next 
win the other end around a short glass rod, long enough 
so that the wire dangles into the flask without touching 
the liquid from this rod. 


DEMONSTRATION 

lieat the coiled end of the wire and, when red hot, 
thr st it into the flask and let it hang supported by the 
gla-- rod on the mouth of the flask. The wire will 
soo: get so hot that it melts and sputters dramatically. 


Gil Gordon, Michigan State University, East Lansing 


REMARKS 


This is a very effective variation of the familiar 
demonstration of the Ostwald oxidation of ammonia 
which normally uses platinum wire. Not only does 
this experiment avoid the use of platinum but it also 
emphasizes the amount of heat liberated. Bits of 
the metal which fall molten into the ammonia soon color 
the liquid blue due to the formation of the complex ion. 
The use of heavier wire (No. 18) demonstrates the 
catalytic action too, but the wire does not melt, it 
simply remains red hot. 


See also ‘Ammonia Oxidation,” H. M. Stare, Tested 
Demonstration, J. Cem. Epvuc., 34, A375 (Sept. 1957). 
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offers 
your 
graduates 
many 
research 


opportunities 


WATCH THE 
DUPONT “SHOW OF THE MONTH” 
ON TELEVISION 
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Last year Du Pont invested $90 million 
in research (excluding laboratory con- 
struction and technical assistance to 
sales and production). This faith in 
research has been growing constantly 
throughout the history of the Company, 
and it offers research opportunities to 
your graduates which can be found in 
few other companies. 


Here are a few examples from the 
past. At the beginning of World War 
I the United States was left without a 
source of dyes. Starting almost from 
scratch, Du Pont invested $43 million 
—much of it in research—over a period 
of 18 years before earnings from the 
new dyes and related chemicals offset 
accumulated operating losses. 


Du Pont began nylon research in 
1927. A research investment of $27 
million and an investment in time of 
13 years were spent before the Com- 
pany got the fiber into large-scale com- 
mercial production. 


The story was repeated with “Orlon” 
acrylic fiber. The first pound cost $25 
million and took eight years to produce. 


It takes time and money to undertake 
these extensive research programs. But, 
more importantly, it takes good men. 


Your graduates will find themselves 
in a stimulating atmosphere at Du Pont 
with time to think, encouragement to 
contribute ideas and the necessary fa- 
cilities to produce. 


Ric us eat OFF 


= 
: 
f 
as 
4 
BETTER THINGS FOR BETTER LIVING 
{ 


NOT 800 SUPPLIERS- _ 


That’s what Harshaw Scientific the 
ONE SOURCE for practically their entire 


This represents many thousands of items 
—no matter how large nor how inex- 
pensive—from electron microscopes to 
corks—obtained from over 800 manu- 
facturers in all parts of the country. 
And these items are available from 
stock in our six branch warehouses. 


Actually we are the laboratory’s 
SUPER MARKET. The saving in re- 
ducing the number of orders placed is 
tremendous. A recent survey showed 
that a number of routine customers’ 
orders included as many as 12 to 30 
different manufacturers’ items. The in- 
creased cost of issuing 12 to 30 orders 
instead of 1 is obviously considerable. 
_Add to that transportation charges from 
out of the way locations, plus delay in 
deliveries and the increase in cost can- 
not be estimated. 

We take our job very seriously. Each 
item is carefully evaluated before being 
added to our line. Most items are in- 
cluded in our current catalog. As new 

items become available we attempt to 
bring them to your attention through 
space ads and our house organs. 

Our branches and sales offices are 
staffed with personnel trained to be 
helpful. They have a genuine interest in 
‘your problems. In addition we believe 
you will enjoy dealing with them. We 
think they’re fine people. 

If you are not taking full advantage 
of our facilities, we would welcome an 

opportunity to serve you. 

No matter what you need—furniture, 
glassware, apparatus, chemicals or equip- 
ment, you can get it from HARSHAW. 


| 


CLEVELAND 6, OHIO 
1945 East 97th Street 
Tel. VUlean 3-2424 


CINCINNATI 13, OHIO 
6265 Wiehe Rd. 
Tel. REdwood 1-9100 


DETROIT 28, MICHIGAN 
9240 Hubbell Avenue 
Tel. VErmont 6-6300 


HOUSTON 11, TEXAS 
6622 Supply Row 
Tel. WAlnut 3-1627 


LOS ANGELES 22, CALIF. 
3237 So. Garfield Ave. 
Tel. RAymond 3-316! 


PHILADELPHIA 48, PA. 
Jackson & Swanson Sts. 
Tel. HOward 2-4700 


Sales Offices 


AMARILLO, TEXAS 
3409 S. Jackson Street 


ATLANTA 5, GEORGIA 
3130 Maple Drive, N.E. 
Tel. CEdar 3-3560 


BATON ROUGE 6, LA. 
3160 Florida Street 
Doherty Bidg., Room 103 
Tel. Dickens 3-1933 


BUFFALO 2, NEW YORK 
260 Delaware Avenue 
Tel. GArfield 9-2000 

HASTINGS-ON-HUDSON 6 
NEW YORK 
Tel. HAstings 5-8250 
OAKLAND 11, CALIFORNIA 

3826 Piedmont Avenue 
Tel. Olympic 5-6511 
PITTSBURGH 22, PA. 
504 Bessemer Building 

6th St. & Fort Duquesne Bivd. 
Tel. ATlantic 1-7930 


HARSHAW 
SCIENTIFIC 


Division of 
The Harshaw Chemical Company 


Cleveland 6, Ohio 
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¢Convenient Efficient «Economical 


Welch TRIPLE-BEAM TRIP-SCALE 
SPEEDY, ACCURATE WEIGHING 
Stainless Steel Beam and Pan 


e Large Capacity-1610 Grams ¢ Sensitivity to 0.1 Gram 
(With Extra Weight-2110 Grams) 


Wide Range + Stable + Corrosion-Resistant + Low Cost 


Excellent Sensitivity — Enduring Service 


3 Graduated Scale Levels for easy reading. Riders move easily. Hard, 
Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet highly resistant 
to corrosive action of laboratory fumes. 


One-Piece Beam Construction—Silver-Gray Hammerloid Finish—Rapid Zero 
Setting—Beam Arrest for faster weighing. 


No. 4048. LOW FORM SCALE, WITH TWO EXTRA WEIGHTS 
No. 4048C. PLASTIC COVER, For No. hater > $1.10 
No. 4048W. EXTRA WEIGHT. For i ity 

No. 4048 to 2116 grams » $1.45 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTASLIES 


1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, are U.S.A. 
Manufacturers of Scientific Instruments and Laboratory App 
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Books from INTERSCIENCE .. . 


SEMIMICRO QUALITATIVE ORGANIC ANALYSIS 
The Systematic Identification of Organic Compounds. Second Edition, Revised and Enlarged 
by NICHOLAS D. CHERONIS, Brooklyn College, and JOHN B. ENTRIKIN, Centenary 
College of Louisiana ' 
“With this revised edition, the authors provide a modern text on increasingly important 
semimicro techniques for students of qualitative organic analysis, those studying more 
elementary organic chemistry, and industrial chemists and laboratory workers in related 
fields.” —Analytical Chemistry 


1957 788 pages, illus. $7.00 


TEXTBOOK OF POLYMER CHEMISTRY 


by F. W. BIL’ MEYER, JR., University of Delaware, and E. I. du Pont de Nemours & Co.., Inc. 
“The introduction to the basic principles of the chemistry of high polymers has now be- 
come an important content of undergraduate and postgraduate courses in some of our 
universities and technical colleges. Dr. Billmeyer’s book is written largely for such stu- 
dents and in the space of fifty-seven short chapters he has summarized all the important 
information about the organic and physical chemistry of high polymers . . . and has suc- 
ceeded in producing one of the best general textbooks on this important and growing 
subject.” —Transactions of the Faraday Society 


1957 557 pages $11.50 


METHODS OF BIOCHEMICAL ANALYSIS, Volume VII 


edited by DAVID GLICK, University of Minnesota 
Maintains the high standards of the series and its objectives by reviewing recently de- 
veloped or improved analytical methods used in biochemistry, critically evaluating them, 
and presenting the best methods available in enough detail to enable the individual to 
carry out the analyses. Eight experts from here and abroad have contributed to this 
newest volume. 

1959 363 pages, illus. $9.50 


PROGRESS IN INORGANIC CHEMISTRY Volume I 


edited by F. ALBERT COTTON, Massachusetts Institute of Technology 
The great expansion and wide diversification of inorganic chemistry have led to a prob- 
lem in maintaining effective communication between specialists in its various branches. 
In each volume of this new series some ten to fifteen experts will give interpretative, ex- 
pository treatments of their special subjects, to enable inorganic chemists to keep in 
touch with progress cver the entire field. 


1959 Approx. 400 pages In preparation 


CHEMICAL ENGINEERING REPORTS 

How to Search the Literature and Prepare a Report. Fourth Edition, Revised and Enlarged 
by KENNETH A. KOBE, University of Texas 

“In writing this book, Professor Kobe’s aim is to acquaint the reader with many organiza- 

tional and preparative phases of writing which lead to a finished technical report meet- 

ing exacting requirements . . . primarily intended for undergraduate students in chemical 

engineering, it should be valuable as a guide to anyone wanting to write better reports.” 

—E. E. PETERSEN in The Vortex 

1957 183 pages $3.50 


SCIENTIFIC RUSSIAN, A Textbook for Classes and Self-Study 


by JAMES W. PERRY, Massachusetts Institute of Technolgy 
“A well-organized and thorough introduction, designed to prepare students and other 
persons to read scientific literature published in Russian . . . The book is an outstanding 
one.” —The New York Public Library 


1950 846 pages $8.50 


INTERSCIENCE PUBLISHERS, INC. 250 Fifth Avenue, New York 1, N. Y. 
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on decisions by which they had to stand. 
They are members of one of the foremost 
industrial research organizations, the 
Shell Development Company of Emery- 
ville, California, and their interests are 
clearly in using these methods as tools in 
their work. Hence they are concerned not 
only with the accuracy and precision of a 
determination but also with the total 
time elapsing before a result becomes 
available, with the man hours consumed in 
each determination, and especially with 
the most significant way of interpreting 
the experimental results. 

The book is addressed primarily to those 
who wish to make molecular weight deter- 


minations in the most efficient manner. 
It gives the authors’ advice in a very com- 
plete and easy-to-follow manner with a 
minimum left to the reader’s judgment. 
The explanations are included, but they 
are rather concise and _ occassionally 
cryptic. 

For anyone who considers undertaking a 
molecular weight determination this book 
will be invaluable as a source of practical 
suggestions. An example is the method 
recommended for weighing out small 
amounts of highly viscous liquids. A 
drop of the liquid is allowed to fall on a 
tared aluminum tray containing a layer of 
tale. The tray is reweighed, the drop cov- 
ered with more tale and then handled with 
tongs! Another example is a_ rather 
simple procedure for least-square fitting to 


University of Chicago 
University of Missouri 


St. Ambrose College 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 


Designed to satisfy the requirements of the one-semester course. 
Organized in outline form with a text proper for all students, and 
a 223-page supplement bound at the back, for chemistry majors. 


RECENT ADOPTIONS INCLUDE: 


Stanford University 
Texas Technological College 


Wartburg College 


Introductory Concepts, 60 pp.; Basic Text, 480 pp.; Supplement, 223 pp. 
Price $6.90 


ELEMENTARY 
QUANTITATIVE 
ANALYSIS 


University of Wisconsin 


Teachers of Quant, Do You Have Your Examination Copy? 


Evanston, Illinois 


ROW, PETERSON AND COMPANY 


White Plains, New York 
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quadratic or cubic equations when th 


concentrations measured are 
spaced. 

This book may also be an eye-opener fo 
those in the ivory towers who had no con- 
tact with the high grade industrial servic. 


laboratory of which it is the product. 


J. Mysei 
University of Southern Californ:: 
Los Angeli: 


Vinyl Resins 


W. Mayo Smith, Director, Research aii| 
Development, Escambia Chemic:)| 
Corporation, Wilton, Conn. Reinho!: 
Publishing Corp., New York, 195s. 
vii + 282 pp. 13.5 X 19.5em. $5.7). 


The Reinhold Plastics Application Seri: s 
is continued with this volume which de:!s 
with the very large field of viny] resins. 
Since this group is composed of a larze 
number of different chemical composi- 
tions which have an even larger number of 
end uses this book is necessarily restricted 
to making a survey rather than dealing 
deeply with its topic. 

Extensive data are given on production 
and prices of the resins over recent years, 
on the various types of resins available, 
their properties (both physical and 
chemical), and on their most common 
applications. A rather extensive chapter 


.on New Developments gives an indication 


of the possible future of the field. 

This Series is directed toward the tech- 
nically oriented industrial man. As such 
it will be of most interest educationally 
for use with chemical engineering and 
industrial engineering courses. 


Tuomas E. FEerineron 
The College of Wooster 
Wooster, Ohio 


The Science of High Explosives 


Melvin A. Cook, Professor of Metallurgy, 
University of Utah. Reinhold Pub- 
lishing Corp., New York, 1958. xv + 
440 pp. Many figs. and tables. 18 X 
26cm. $22.50. 


This book is an excellent addition to the 
American Chemical Society’s series of 
monographs. It is typical of the policy 
followed in more recent years, that these 
should give “more complete and critical 
treatment of relatively restricted areas.” 

There is thorough coverage of modern 
explosives and of instrumentation and 
methods for testing these; of various 
aspects of detonation such as its initiation 
and velocity of propagation, the ionization 
or electrical and magnetic effects which 
may accompany it, and the mechanisi of 
propagation in terms of reaction prodiicts 
and rates thermo-hydrodynamic 
theory; and of related special topics. 
Some of the latter—such as elastic p)op- 
erties of solids, principies of shaped charees, 
and damage potential of blast w: ves 
may seem somewhat far afield from cl 
istry; but, as the author notes in his }) ef- 
ace, the basis of discussion througho\.’ is 
that of the physical chemistry of the ¢ to- 
nating explosives. 


(Continued on page A316) 
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GENERAL CHEMISTRY: A SYSTEMATIC APPROACH 


Second Edition 

By HARRY H. SISLER, University of Florida; CALVIN A. 
VANDER WERF, and ARTHUR W. DAVIDSON, both at 
University of Kansas 

This up-to-date text, designed primarily for chemistry majors, 
presents a sound, balanced foundation in general chemistry. 
Emphasis is on consistent correlation of the chemical and 
physical properties of elements and their compounds with 
atomic and molecular structure. The latest developments in 
the chemistry of the newer elements, rocketry, plastics, and 
medicine are discussed. April 1959 


THE CHEMISTRY OF ORGANIC COMPOUNDS 

Fifth Edition 

By JAMES BRYANT CONANT; 

and ALBERT HAROLD BLATT, Queens College, New York 
Significantly revised and reorganized, this compact text 
offers sufficient material for those who are taking a terminal 
course and also provides a good foundation for those who plan 
advanced work. Relating concepts to their application, the 
authors discuss important mechanisms in connection with 
reactions to which they apply and bond types in connection 
with structures containing them. May 1959 


A SHORT COURSE OF ORGANIC CHEMISTRY 


By JOHN E. LEFFLER, Florida State University 

Primarily designed to give the non-major a practical 
understanding of organic chemistry, this text first orients the 
student to basic concepts and nomenclature and then proceeds 
to a unified survey of the important classes of compounds. 
Meaningful and unusual applications are presented in chapters 
on special topics—including the organic chemistry of odor and 
color, molecular energy, and the chemistry of large molecules. 


May 1959 
QUALITATIVE ANALYSIS AND 
ANALYTICAL CHEMICAL SEPARATIONS 


Second Edition 
By PHILIP W. WEST and MAURICE M. VICK, Louisiana 
State University 


This thorough treatment of qualitative analysis features a 
practical non-sulfide scheme of separation. An introduction 
to laboratory procedures is followed by a theoretical discussion 
of the principles and calculations pertaining to chemical 
equilibria. A new section, dealing with the metallurgy and 
chemistry of metals, includes useful information on 
mathematical operations and spot tests. April 1959 


INTRODUCTORY CHEMISTRY 


Second Edition 

By LILLIAN HOAGLAND MEYER, Western Michigan Uni- 
versity 

An introduction to the principles and nomenclature of 
chemistry, this text is especially intended for students 
majoring in nutrition, textiles, pre-medicine and other allied 
fields. The second edition features an extensive revision and 
updating of the chapters on biochemistry, textile chemistry, 
radio-chemistry and atomic theory. 1959, 528 pages, $6.00 


She Macmillan Company 
60 FIFTH AVENUE, NEW YORK 11, N. Y. 
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The book is written primarily for the 
reader who brings fairly extensive back- 
ground and interest to the field. Chem- 
ists in general will, however, find the chap- 
ters on the modern explosives industry and 
its instrumentation and testing methods, 
as well as the discussion of damage poten- 
tial, interesting. The sections dealing 
with the calculations of reaction products 
and heat effects, etc., also offer some excel- 
lent examples of modern thermochemistry 
of gases reacting at high temperatures. 

The illustrations, by drawing and photo- 
graphs, and the technical details such as 
indexing and printing are good—and the 
book is generally well written. 


Rossin C. ANDERSON 
University of Texas 
Austin 


Chemical Process Economics 


John Happel, Professor of Chemical 
Engineering at New York University. 
John Wiley & Sons, Inc., New York, 
1958. xii + 291 pp. 20 figs. 15.5 x 
23.5 cm. $8.50. 


Dr. Happel’s background of experience 
with Socony-Mobil Oil Company is re- 
flected in the practical approach to process 
economics which he gives in this book. 
The many problems dealing with phases 
of petroleum and petrochemical processing 
and plants also indicate this experience. 
Reference to articles that he has published 


in the chemical literature show that this 
field of process economics is one in which he 
has contributed in many ways and that 
the book is not a literature survey of 
other people’s views. 

The level of the book is relatively high 
for students who have had no previous 
experience with economics, business prac- 
tice, or accounting terminology. The 
eight chapters are: Principles of Economic 
Balance; Expanded Economic Balance 
Equations; Special Mathematical Tech- 
niques; Notes on Cost Estimation; 
Risk, Return Rate, and Investment 
Recovery; Over-all Considerations in 
Project Analysis; Process Plant Compo- 
nents; Social Values in Engineering 
Economy. The chapter on special mathe- 
matical techniques discusses the deter- 
mination of the optimum by the methods 
of calculus, the method of steepest ascent, 
linear programming, and statistics and 
risk. An unusual chapter in a technical 
book like this is the one on social values in 
engineering enconomy which contrasts the 
system of free economy with that of 
government control, and discusses the 
effect of government ownership and mili- 
tary expenditures on private business. 

A lengthy appendix gives: summation 
of time series, practical rules of thumb, 
cost data, summary of formulas and tables. 
The summation of time series discusses 
finite difference, finite integration, and 
the definite sum. Most interesting is the 
section on practical rules of thumb used 
by engineering companies to give first 
estimates for design purposes. These 
cover pressure vessels, reactors, drums, 


fractionating towers, shell and tube equ:)- 
ment, pipe still heaters, machinery, pum), 
compressors, and piping. The appenc ix 
on cost data gives tables of costs bas +d 
on a Marshall and Stevens Index of 22 | 
for 1957. 

Chemical Process Economics is a t: xt 
at a higher level than most of them in : ie 
chemical field. The many illustra: 
problems and problems at the end of e: -h 
chapter will make this book a worthw! ‘le 
text. 


KENNETH A. Kose 
The University of Teas 
Austin 


Money and the Chemical Engineer 


James O. Osburn and Karl Kami cr- 
meyer, Professors of Chemical Eigi- 
neering, State University of Iowa. 
Prentice-Hall, Inc., Englewood Cliffs, 
New Jersey, 1958. ix + 201 pp. 
15 X 22cm. $6. 


The scientist may not be interested in 
the economic aspects of his research, but 
the engineer has to take economics into 
consideration in order to be a good engi- 
neer. Thus the chemical engineer is 
concerned with money—optimizing the 
investment necessary, the production rate, 
replacement of equipment, and the like. 

The writing in this book is informal and 
stimulating. It takes the reader right in- 
to the problem at hand, rather than in- 
volving some mythical third person. The 
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High speed wheel scores smaller diameter tubing so it can be “‘snapped”’ apart 
(Pyrex to 14” O.D. and soft glass to 34” O.D.). 
in preparing quantities of special lengths. 
scored around its circumference; then the spinning wheel is applied to one spot 
and generated heat causes fracture along the scored line. 
tubing can be severed completely with the silicon carbide wheel also supplied. 
Sliding carriage with adjustable gauge facilitates cutting. Speed is 3400 r.p.m. 
Unit measures 9” x 1014” x 16”. Top is cadium plated and sides gray hammer- 
tone. No. 41-630 model, 115 volt, 60 cycle is priced at 


Fherbach 


CORPORATION 
P.O. Box 63 


STEEL WHEEL 
GLASS TUBING CUTTER 


Score small tubing and ‘‘snap”’ it apart! 


This saves considerable time 
For larger diameters, the tubing is 


Silica or porcelain 


. $115.00 


Ann Arbor, Michigan 
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Students find that SAUNDERS TEXTS 


4 are stimulating to read... 


make chemistry easier-to-learn! 


New! Hutchinson—Chemistry: 
The Elements and Their Reactions 


This rigorous textbook for freshman college courses 
approaches general chemistry from the deductive point 
of view. The author begins with a modern explanation 
of the atom, followed by important data on the laws 
and principles of physics which relate to chemistry. 
The first three parts of the book are a thorough presen- 
tation of chemical theory. Part 4 discusses, at length, 
24 elements typical of the various chemical families 
they represent. Over 370 excellent illustrations, drawn 
by the author in 3-dimensional effect, enable the 
student to visualize structural quality. 


By Eric Hutcuinson, Ph.D., Associate Professor of Chemistry, Stanford Uni- 
versity. 745 pages with 373 illustrations. About $8.00. New—Just Ready! 


Fischer— 
Quantitative Chemical Analysis 


This easy-to-follow text contains more than enough 
material for a one semester quantitative chemical 
analysis course. Its four parts include introductory 
material, gravimetric and volumetric methods of analy- 
sis and a discussion of optical and electric methods of 
analysis. The unit operation approach has been used 
in describing laboratory operations and in outlining the 
various schemes of analysis. Penetrating questions 
and a large number of exceptionally well-graded prob- 
lems follow each chapter. 


By Ropert B. Fiscner, Ph.D., Associate Professor of Chemistry, Indiana 
University. 401 pages, illustrated. $5.50. 


Harrow and Mazur— 
Textbook of Biochemistry 


Seventh Edition:—Remarkably well-organized, _ this 
text presents an up-to-date picture of biochemistry. It 
leads the student naturally from one topic into an- 
oth:—fully preparing him for the discussions which 
follow. Presentation is as follows: first, the organic 
cons'ituents of the cell; next, a general description of 
enz\ nes and their mode of action, with a full discussion 
of digestion and absorption. This is followed by a 
stud: of blood and respiration, which introduces 
biol zic oxidation and the intermediary metabolism of 
carbohydrates, lipids, etc. 


By Br \samn Harrow, Ph.D., Professor Emeritus of Chemis City Col 

York; and Apranam Mazur, Ph.D., Associate of 
ty College, New York. 557 pages with 106 illustrations. $7.50. 

Seventh Edition! 


New! Hutchinson— 
Electrons, Elements & Compounds 


Here is a shorter version of the text described at the 
left. Dr. Hutchinson has skillfully edited this volume 
to meet the needs of solid one year courses where the 
longer text may be too “heavy.” It gives the beginning 
student all the important principles, but does not 
burden him with detailed mathematical equations. 
The same emphasis is placed on chemical theory and 
descriptive organic chemistry as in the longer text. 
290 of the superb illustrations have been retained. 
All scale models of molecules and ions have been pre- 
pared so that the finished illustrations are 50,000,000 
times larger than their real counterparts. In this way 
the student can easily make comparisons of size. 


By Eric Hutcuinson, Ph.D. 550 pages with 290 illustrations. About $6.50 
New—Just Ready 


New (2nd) Edition! 
Luder, Vernon and Zuffanti— 
General Chemistry 


Geared to science and chemistry majors, this is a popular 
text for a strong course in freshman chemistry. It 
emphasizes the theoretical aspects of chemistry. Ex- 
perimental facts are given first and are followed by the 
theory designed to explain them. Arrangement of sub- 
ject matter is determined by arrangement of elements 
in the periodic table. Carefully revised for this Vew 
(2nd) Edition, the text integrates recent developments 
without including difficult details. Significant changes 
occur in the chapter on acids and bases, in response to 
suggestions from teachers. The treatment of this sub- 
ject is historical. There is a more exact presentation of 
the theory of electrolytic solutions. Many new prob- 
lems follow each chapter. 


By W. F. Luvern, Ph.D., Anraur A. Vernon, Ph.D., and Saverto ZurFANTI, 
Professors of Chemistry, Northeastern University, Boston. 582 pages with. 
149 illustrations. $6.75. New (2nd) Edition! 


gladly sent to college teachers 
for consideration as texts 


W. B. SAUNDERS COMPANY 
West Washington Square, Philadelphia 5 
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titles of the chapters intrigue the reader. 
Chapter I, It Takes Money, tells about 
capital investment required for various 
types of plants. Chapter II, Repeated 
Costs, lists operating costs and discusses 
fixed and variable costs. Getting Your 
Money Back, Chapter III, discusses in- 
terest, capital recovery, depreciation, de- 
pletion, profit, pay-out time, and cost of 
capital. Chapter IV, Design for a 
Profit, gives the analytical and graphical 
methods for economic balance. Chapter 
V is similar, Operate for a Profit, and 
shows how to analyze for optimum operat- 
ing conditions. The Economic Side of 
Process Design, Chapter VI, shows the 
way to go about process design to con- 
sider economic as well as technical fac- 
tors. Spending to Save, Chapter VII, 
sounds anomalous, but shows how eco- 
nomic considerations dictate replacement 
of equipment before it is wornout. Chap- 
ter VIII, The Decision to Invest, shows the 
young engineer that money is not limit- 
less and that management must decide 
where it should use the money it has 
available. Checking Up, Chapter IX, 
shows the engineer how to check on many 
things—the company’s financial state- 
ment, production costs, cost-cutting meth- 
ods. 

The book is a textbook for senior chem- 
ical engineers and has numerous problems 
at the end of each chapter. Illustrated 
problems are used throughout to show the 
applications of the principles discussed. 


References are given to articles on the 
application of economics to industrial 
problems, and to technical articles that 
describe the process being used for an 
economic study. Not only can it be used 
for a separate course in chemical engineer- 
ing economics, but many of the methods 
and problems can be introduced into other 
chemical engineering courses in unit opera- 
tions, thermodynamics, technology, and 
design. It should be well received by 
teachers of chemical engineering. 


KENNETH A. KosBE 
University of Texas 
Austin 


Gmelins Handbuch der Anorganischen 
Chemie. System No. 42. Zirconium 


Edited by the Gmelin Institute under 
the direction of E. H. E. Pietsch. 8th ed. 
Verlag Chemie, GmbH., Weinheim 
Bergstr., 1958. xxxvii + 448 pp. 57 
graphs. 17.5 X 25.5cem. Paper bound, 
$62.64. Cloth, $63.84. 


Gmelins Handbuch der anorganischen 
Chemie. System No. 43. Hafnium 


Edited by the Gmelin Institute under 
the direction of H. E. Pietsch. 8th ed. 
Verlag Chemie, GmbH., Weinheim 
Bergstr., 1958. ii + 23 pp. 1 graph. 
Paper bound $4.08. Cloth, $5.28. 


The publication of the volume on zir- 
conium and the supplement to the previous 
volume on hafnium (published in 1949) 


completes the treatment of Group IV B 
for the eighth edition of Gmelin. The |it- 
erature coverage is to December 1949. 

In view of the current interest in ‘he 
use of zirconium metal and its compouw: ds 
in the industrial applications, the p- 
pearance of these volumes is very tim. |y, 
This interest also means however, ¢ at 
in the nine years which have pas-ed 
since the literature search for these ~ ol. 
umes was closed a significant amoun' of 
new material has appeared which mus‘ be 
searched for elsewhere. 

The coverage of the material is thoro igh 
and accurate. There is an interes! ing 
section on the geochemistry of zirco- 
nium which covers its occurrence not only 
in the lithosphere, but also in the hy./ro- 
sphere and biosphere. Since zirconi:im, 
as it occurs in minerals is accompanied by 
a complex mixture of other chemicls, 
an extensive body of material on ore 
dressing and the preliminary treatment of 
the ores to enrich them in zirconium has 
developed. This is well presented here. 
The practical applications of zirconium 
and its compounds are also treated at 
length. 

The small volume on hafnium brings the 
literature coverage up to 1949 also. 
Several pages are devoted to the geo- 
chemistry of hafnium and an equal amount 
to the important topic of the separation 
of zirconium and hafnium. Additional 
data are presented on the physical and 
chemical properties of hafnium. 

Tuomas Fertneton 
The College of Wooster 
Wooster, Ohio 
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cally. 


obligation. 


A SIMPLE UNIVERSAL 


STEAM DISTILLATION 
HEAD 


This steam distillation head is an 
example of our work and is now 
commercially available. 


Price: $15.00 


Eck & Krebs, pioneers in apparatus 
design and construction and Preci- 
sion Ground Stopcocks for high 
vacuum work can manufacture in 
our own plant any apparatus to 
your specifications, whether from a 
blueprint, technical article or text- 
book... promptly and economi- 


We will be glad to consult with 
you on your apparatus needs—no 


Measures both 
mercaptans 
and olefins 
accurately ... 
automatically 
Simple to 
operate. 
Titrates wide 
range of 
concentrations. 


-time directly in 


Write for 
Bulletin 1264A. 


Manufacturers of 
Glass Apparatus and 


27-09 40th Avenue « ‘Long Island City 1, N. Y. 
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Registers reaction 


tenths of a second. 


CENCO® 


COULOMETRIC 
TITRATOR 


FOR RAPID 
TITRATIONS 


( AUTOMATIC 


Licensed under patent rights Standard Oil Co. (Ind 


CENTRAL SCIENTIFIC CO. 
1718-E Irving Park Road 13, Winels 

and W Mountainside, N. 
Houston Montreal Vancouver Ottaw: 
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PERGAMON 
PUBLICATIONS 


New and Forthcoming 


BORON FLUORIDE and its Compounds as Cata- 
lysts in Organic Chemistry 


By A. V. TOPCHIEV et al., Vice President of 
USSR Academy of Sciences. 
This book contains the most complete and up-to-date dis- 
cussion of the use of boron fluoride as a catalyst in organic 
chemistry and also its derivatives and molecular com- 
pounds. It will be a basic reference work for years to 
come. 
In press, 450 pages, illus., $12.00 


Proceedings of the THIRD CONFERENCE ON 
CARBON 


Edited by S. MROZOWSKI, University of Buffalo 
This survey of current carbon problems will be invaluable 
to physical chemists, solid state physicists and to re- 
search workers in every branch of the carbon industry. 
It contains the papers presented at the 3rd Conference 
on Carbon, sponsored by the University of Buffalo, the 
National Science Foundation and the U.S. Office of Naval 


Research. 
In press, 725 pages, $20.00 


MOLECULAR SPECTROSCOPY: The Proceedings of 


the Institutes of Petroleum Hydrocarbon Research 
Group Conference, London 1958. 
Edited by E. THORNTON 
Written by the combined efforts of leading workers in 
molecular spectroscopy, this book reflects the changing 
emphasis on some of its branches with respect to inter- 
molecular forces, nuclear magnetic resonance and the 
methods for their study. 
(Also published as 14 trochimica Acta’ ) 
( arch) 353 pages, $12.50 


EDTA Titrations: An introduction to Theory and 
Practice. 
By H. FLASCHKA 
An introductory textbook of basic theory and selected 
experiments essential for complexometric titrations. 
This first-class eoaeee collates and codifies the 
world’s data on EDTA titrations and is extensively 


cross-referenced. 
(March) 140 pages, $6.50 


VISTAS IN FREE RADICAL CHEMISTRY. A volume 


in Memory of the late MORRIS S$. KHARASCH 
W. A. WATERS, Editor 
This volume a also a special supplement of 
‘TETRAHEDRON’ contains appreciations of the achieve- 
ments of the American chemist, MorrisS. Kharasch (1895- 
1957) of Chicago University. It surveys major advances 


in free radical chemistry over the past thirty years, and 
indicates, in the opinions of prominent workers of the 
present time, vistas of its probable future development 
as a major branch of organic chemistry. 

In press, 200 pages, $12.50 


HYDROGEN BONDING: The Proceedings of the 
Ljubljana Symposium, 1957 
A unique book in its field, covering the latest results of 
the experimental work by the world’s leading experts, 
including new important theoretical considerations. 
In press, 540 pages, $17.50 


SOME PROBLEMS OF CHEMICAL KINETICS AND 
REACTIVITY Volume 2 


By Academician N. N. SEMENOV. Translated 

by Dr. J. S. Bradley. 
The second volume of a specialised treatise on reaction 
kinetics, with particular emphasis given to free radical 
reactions and chain reactions. 
This specialised text by an outstanding Russian scientist 
already honored by the award of a Nobel Prize is a ‘must’ 
for all serious workers in the field of kinetics. 

In press, 250 8, $5.00 

Also available: volume 1 at $7.50; or the two volumes in one 
$12.00 


TABLES OF CONSTANTS AND NUMERICAL DATA 


(Tables de Cons’ antes Selectionnees) Published on behalf 
of the International Union of Pure and Applied Chemistry 


Volume 8 SELECTED CONSTANTS OXYDO-REDUCTION 
POTENTIALS 
ByG.CHARLOT, D. BEZIER andJ a 
Volume 9 SELECTED CONSTANTS OPTICAL ROTATORY 
POWER Il 


(Triter »noids) Covers references up to Jan. 
1958. By J. P. MATHIEU and G. OURISSON. 


$21.00 
Volume 10 SELECTED CONSTANTS OPTICAL ROTATORY 
POWER Iil 


(Amino-acides) By J. P. MATHIEU and P. DES- 
NUELE. With preface by J. T. EDSALL, Har- 
vard University. $6.50 
Also available: Volumes 1-7. Prices and details 
supplied on request. 


CLAYS AND CLAY MINERALS The Proceedings of the 


Sixth National Conference, Berkeley 1957 
Edited by ADA SWINEFORD, Kansas University 
A most complete coverage of recent advances in clay 
mineralogy chemistry, crystallography, morphology. 
(March) 384 pages, $8.50 
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Always Specify PIONEER 


Another New Pioneer Product 


FILTER 


Corrosion-Free 
Polyethylene 


Hose Connects 
& Disconnects 
Instantly 


The perfect answer to your aspirator prob- 
lems! Does everything the old-fashioned 
metal pump does—and MORE! Made of 
relatively inert polyethylene—handles even 
highly corrosive filtrates safely. Works as a 
suction tool to draw up spilled acids, too— 
automatically dilutes acid with water which 
operates pump. 


Operates efficiently on all water pressures, 
from 11 pounds up. Features integral check 
valve—plus tapered, serrated hose connec- 
tion which takes up to 3/8” tubing and per- 
mits instant disconnecting of filter flask. 
Made with 3/8” IP male thread faucet con- 
nection. Additional tubing connectors are 
available at very moderate cost. 


Price 
Each 1.60, Doz. @ 1.45, Case (72) @ 1.30 


Additional Tubing Connectors 
Each .10, Dozen 1.00, Case (144) 8.64 


Through leading supply houses. 


Send for catalog of complete line. 


Box 8066, Arlington Branch, Jacksonville 11, Fla. 
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FREE ! 
SCIENCE 

TEACHING 
AIDS 


From 
CENCO, for 
secondary teachers... pamphlets listing apparatus and 
supplies needed for demonstrations and experiments in 
science courses. 


@ Pamphlet GS6 General Science 
@ Pamphlet B&R2_ Biology 
@ Pamphlet HSC-7 Chemistry 
@ P-12 (54 pgs.) Physics 
@ Pamphlet DMW Physics Workbook Experiments 
@ Pamphlet DMB Demonstration of Physical Laws 


Write today listing pamphlets desired. 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 
irving Park Road + Chicago 12, illincis 


Birmingham Senta Clara Low. Angles» Tl 
Houston © Toronto « Montreal © Vancouver Ottawa 


LABORATORY MANUAL 
FOR GENERAL CHEMISTRY 


Quiz Questions 
Qualitative Analysis 
Laboratory Experiments 


author... GARTH L. LEE 

Utah State University 

This laboratory manual has been written for 
courses with large enrollments of non-chemistry 
majors. The experiments are designed to give 
a maximum of variety with a minimum of equip- 
ment, and four qualitative analysis experiments 
are included to maintain interest. Approxi- 
mately half of the experiments require reporting 
on an unknown. Copyright 1958; 8 1/, x 11” 
size; 121 pages; photo offset; spiral ound; 
illustrated. $2.25, 


Send us your order 
. . or write for 


more information. 


BURGESS PUBLISHING CO. 


426 South Sixth Street * Minneapolis 15, Min». 
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... for 
laboratory 
ware 

in ALL plastics! 


This 
FREE 
CATALOG, the most 
complete available, should satisfy your every 
plastic need. If not, send us a sketch of what you want, 
_ only WE make it special! SEND FOR IT NOW 
or contact your nearest dealer! 


* Your best buy and largest selection. 
© Stocked by ALL dealers. 
Finest quality items. 
© New modern plant and facilities. 
© Items in Acetate Acrylic, Polypropylene, 
Nyion, Vinyl, High & Low Density 
Polyethylene, Tetion, etc. 
© Largest custom design & fabrication department. 
© Immediate availability. 
© Proven dependability . 


BEL-ART PRODUCTS- 
Pequannock, New Jersey 
OXbow 4-0500 


The World's Most Complete Selection 
Of Plastics Serving Science and Industry 


New UNIVERSAL 
PHOTOMETER 


Light 
Measurements 


| Low Level 


THE MODEL PH 200 


% Luminous Sensitivity: 
% Amplifier Stability: 


>10-?° Lumens 
Better than 0.1% full scale 
after warmup 


% Reliability: Signal circuitry involves 


only one vacuum tube 


Density —0 to 6 
Transmittance — 10-* to 1.0 


% Range: 


The Model PH 200 Photomultiplier Photometer uses the latest 
circuit techniques to provide the most reliable and flexible photo- 
meter commercially available. The instrument is designed to oper- 
ate with all types of photomultiplier or phototubes and includes an 
ac ustable high voltage supply. An output jack is provided on the 
rear chassis for driving an oscilloscope or recorder. 

Price $495.00 including detector and photomultiplier tube type 931A. 


10 Write for plete technical infor: Address Dept. /5. 


2821 TENTH STREET + Phone THornwall 1-4613 + BERKELEY 10, CALIF. 


NEW waco 
LO-TEMP BATHS 


Controlled Cooling and Heating 
Minus 10° C to Plus 65° C 


@ WIDE RANGE Visibility bath with BOTH mechanical 
refrigeration and heating! Provides constant temper- 
ature from Minus 10° C to Plus 65° C using 10” of liquid 
in a 12” uninsulated pyrex jar. Using less liquid Minus 
20° C is obtainable. 


@ SENSITIVITY Mercury thermoregulator and a 
WACO Thyratrontube Relay controls operation of the 
compressor and heating unit within plus or minus .01° C. 


ALREADY USED FOR — Viscosity vapor pressure and other physical 
data determination, organic synthesis, ASTM petroleum tests, 
etc. Also as COOLANT CIRCULATING SYSTEM for spectro- 
photometers, refractometers, distillation condensers. 


NO. JC882 WACO LO-TEMP REFRIGERATED BATH 
with Pyrex jar 12” diameter. For 115 volt 50/60 cycle 


NO. JC884 WACO RECTANGULAR REFRIGERATED 
BATH. Inside dimensions 29” long x 14” wide x 10” 
deep. Range MINUS 35° C to PLUS 50° C. Three- 


@ Other sizes and many accessories available to fit your 
needs. Please write for WACO BATH BULLETIN JE-5 
for complete information. 


LABORATORY SUPPLIES AND CHEMICALS 
WILKENS-ANDERSON CO. 


4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 
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Photometers 


Klett-Summerson 


No. 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


KLETT SCIENTIFIC PRODUCT 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. 
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c'4. LABELED 


@ Large stock list available now. 
@ Guaranteed radiopurity — chromato- 
graphic or other data furnished. 


@ Custom syntheses and special orders 
welcomed for unlisted compounds. 
® Many compounds in license-exempt 
packages. 


WRITE TO 
DEPARTMENT J 
FOR CATALOG 


® All radiochemicals manufactured 
in our own laboratories. 


0 RESEARCH SPECIALTIES CO. 


200 SOUTH GARRARD BLVD. RICHMOND, CALIF. 


TELETYPE TWX: RICH CAL 1433 TELEPHONE: BEACON 5-9110 


availa 


Acenaphthylene; Acetonedicarboxylic Acid; 
a-Acetylindole; ine; lodide, cis- 
Aconitic Acid; Acridine Hydrochloride; Adenosine Diphosphate; 
Adonidine, Aleny| lanvigiveines, Alkaloids, 4-Aminopyridine) “Amylose 
Anserine Arachidonic Ac’ 

benzoxychloride; Carnosine; Catalase cryst.; Cellulase Cerotic Acid; 
Cery!l Alcoholy p-Chioralose -Chloroanilidophos. 
phonic Acid; ‘p-Chloromercuribentoate Cholesterol 


succinic Derivatives; Enzymes; Equi ani 5 lin Erucic A 
etraacetic Ac 


Al 


ate; Gitoxin; Acid; Gluco- 
Glycylleucine, Glycyl Glycyltyrosine; Heparin; Hexo- 

Hyaluronic A 4-Hydroxyacridine; 8-Hydroxyglutamic 
Acid 12-Hydroxystearic acid; lodoacetamide; 
zoic Acid; Isoascorbie Acid; Isocitric Acid; Isocytosine; 
Kynurenic Acid; Lactobionic Acid; Acid, Leucyltyrosine, 


ide; Mesocystine; 


Ask us for others! 


DELTA CHEMICAL WORKS, 


3 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 
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This invaluable teaching aid now 
contains the entire 24 instal- 
ments comprising 561 tested 
demonstrations by Hubert N. 
Alyea, published originally in the 
1955 and 1956 volumes of the 
Journal of Chemical Education 


ples 


All the demonstrations in the 
new series edited by Frederic B. 
Dutton as published in the Jour- 
nal during 1957 and 1958. 


Attractively printed, bound in service- 
able blue cover stock and punched for 
standard 3-ring binders. 


Single copy 
10-19 copies 
20 or more copies .... 
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POWERFUL 
CENCO® 

MAGNETIC 

STIRRER 


LOW PRICED AT 
$2 g50 


For the first time, a really 
low price variable speed magnetic 
stirrer . . . powerful enough 
to stir a beaker of 

pure glycerin 


ORDER TODAY. 


the most complete line of scientific instru- 
ments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718-Elrving Park Road Chicago 13, Illinois 
® a and Ww, = Sai N J 


Boston ¢ Birmingham © Santa Clara e Los Angeles © Tulsa 
Houston Toronto Montreal Vancouver Ottawa 


LANCO LOZENGES® 
MOLDED-IN-TEFLON* macnetic STIRRING BARS 


No Seams, Joints or Plugs! 


_LANCO LOZENGE® Magnetic Stirring bars are molded in one 
= —eliminating weak spots inherent in cemented or plugged 

eflon cover bars. LANCO LOZENGES® are produced by the first 
Teflon-molding process to succeed in completely encapsulating stir- 
ting bars. This precision sintering process results in a uniformly 
thick capsule around the powerful Alnico V magnet. 


HIGH FREQUENCY BREAKDOWN TEST 

Each LANCO LOZENGE® is electrically tested with high fre- 
quency voltage for ares indicating pin-holes, fractures, or soft spots. 
LANCO LOZENGES® are guaranteed against failure. 
NO CORROSION OR CONTAMINATION 


_LANCO LOZENGES® will not contaminate solutions, resist corro- 
sion by all materials except metallic sodium, and withstand tempera- 
tures irom — 75° C to 300° C. 


No. CE384-03 Molded-In-Tefion Stirring Bars 


Nominal Length, inches.................. 2 

2.25 2.47 2.70 


@® Tr: jemark Registered. *DuPont Company Registered Trademark 


 LaPine | ARTHUR S. LaPINE and COMPANY 


(ABORATORY SUPPLIES EQUIPMENT + REAGENT AND INDUSTRIAL CHEMICALS 


SCIENTIFIC INSTRUMENTS 
APPARATUS, and SUPPLIES 


Polyethylene ‘“‘Police Rods" 


One piece molded, flexible, chemically inert polyethy- 
lene rods are unbreakable, can be bent to angle re- 
quired. Thin paddle ends may be trimmed with 
scissors. Usable for short periods at temperatures 
up to 100°C. Wire stiffened. 


Approximate Price, 

Catalog. No. overall length dozen 
77520 6 in. 3.75 
77523 9 in. 4.75 


Discount of 10% on gross lots 


i Grip Simplifies vacuum filtration with 
Filter se Seathaer funnels from 0 to 7 and 
flasks of 1%” to 3” neck diam. 
Obviates need for special stopper 
arrangements and tubulated filter- 
ing flasks 250 ml. and over; may be 
used as support for small round- 
bottom flasks. 


Cat. No. 35050 
NYLAB FILTER-GRIP.............. Each $1.50* 


Vac-U-Mat . . 


Secures to benchtop, by vacuum, 
any standard 25 to 1000 ml. filter- 
ing flask—no stands, no clamps, 
no cluttering . . . prevents costly 
breakage and spillage, saves set-up 
time. 


Cat. No. 35060 
NYLAB Vac-U-Mat...._..........Each $2.50* 


*Discounts in quantity lots. 
Write for further information on these and 
other NYLAB products. 


ply Co., Inc. 


NEW YORK 13.N Y 


New York Laboratory Sup 
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CHEMICALS 
SERVICES 


RARE cutemicars 
CHROMIUM 99-227,NiDIUM OXIDE 99.8% 


A. D. MACKAY, 
98 Broadway, 38, N. Y. 


SODIUM ASPARAGINATE 
SODIUM BARBITURATE 
SODIUM BUTYRATE 
Some of the many special chemicals we | 
manufacture 
Write for our list of rare chemicals 
CITY CHEMICAL CORP. 


@) 8 22nd St. New York 11, N.Y. 


RARE and FINE ORGANICS 


Write for 
New Catalog No. 3 


Rare and Fine Chemicals 


LABORATORIES 


Incorporated 


BRYDEN ROD CLAMPS 


more compact, 
set-up, 
tighter joints, 
will not rust of slip, 
@ no snagging 


eo are available as: 
lam 


ion lamps 
Round Rod to Square Clamps 


Write for FREE literature today 
CHANDLER & STEDMAN 


398 Newton St. Waltham 54, Massachusetts 


UNKNOWNS 


Inorganic Salts 


Individual samples, 1-gram quantities, or as 
specified, labeled with your code marks. 
Each lot in a sealed glass vial. Made up to 
your specifications. Economical. 


Write for data IU-134. 


R. P. CARGILLE LABORATORIES INC. 


CHEMICALS 


sulfonic Acid 

@ Dihydroxybenzidine 

3,4-Dihydroxyphenyl- 
glycine 

3,4-Dihydroxyphenylserine 
@ 2,4-Dihydroxypyridine 

@ 2,6-Dihydroxypyridine 

@ 3,5-Dihydroxypyridine 

2,4-Dihydroxythiazole 

Diiodohydroxypropane 

Diiodoilecithin 

@ 3,5-Diiodothyronine 
Hydrochloride 

1,2-Dimercaptopropane 


Acid 
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17 West 60th St. New York 23. N. Y 
Plaza 7-817) 
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177-10 93rd Ave., Jamaica 33, N. Y. 117 Liberty Street New York 6, N. Y. 
NOW OVER 5/00 


INVITED! 
CUSTOM WORK 


e ARAPAHOE affords Complete Protection 
for your Ideas. 

© Prompt Service. 

© Proved Capability of Technical Staff. 

© Flexibility in Business Matters. 

© Minimum of Red Tape. 


Two areas wherein ARAPAHOE LOWERS 
COSTS FOR CUSTOMERS 


1. We are especiall lified for op 
via the . were frst to 
make GRIGNARD REAGENTS commerci- 
ally available. 


2. We specialize in producing organic com- 
pounds, intermediates (used in making hor- 
mones, vitamins, etc.) and semi-finished 
drugs, insecticides and pesticides on a 
volume basis. 


YOU, too, can hire us. Ask Dept. for 
story of ARAPAHOE, “Tough Toes h to 
Grow,'’ and for new booklet, “Made to 

irder,"" Chemicals by Arapahoe. (Your 
letterhead, please) 


RADIOACTIVE ISOTOPES 
FOR EDUCATION 


without A.E.C. license 


RADIATION EQUIPMENT & KITS 


Write for Prices and 
Radiation Safety Suggestions 


ATOMIC RESEARCH PRODUCTS 


10717 Venice Boulevard Los Angeles 34, Caiii. 


“Quality Products for Atomic Education” 


*INEXPENSIVE 
*EFFECTIVE 
*PROFITABLE 


That's what they say about 
Chem Ed Buyers’ Guide 


RATES 


12 insertions......... $ 9.00 per inch 
6 insertions......... 10.00 per inch 
Less than 6 insertions. . 11.00 per inch 


ARAPAHOE CHEMICALS, INC. 


2800 PEARL STREET * BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


The 


Chemical 
Arts of 
Old China 


Li Ch’iao-P’ing 
“Indispensable, not only for 
chemists, but also for students 
of civilization, economics, and 
of the arts of Asia, for curators 
of museums, and merchants 
who handle Chinese goods... . 
A truly attractive volume for 
all people of culture.’’—Cien- 
cia e Investigacién. Buenos 
Aires 


(Outside U.S.A. $6.50) $6.00 
Order from 


CHEMICAL EDUCATION 
PUBLICATIONS 


Easton, Pennsylvania 
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POROUS BOTTOM 
COORS |. CRUCIBLES 


EXCEPTIONALLY HIGH AND UNIFORM QUALITY 


Developed after years of experimentation and exhaustive 
testing this superior crucible will serve many purposes in the 
laboratory. The very fine (1.2u) porosity will be useful in 
bacteriological work, the fine (5u) porosity for filtering fine 
precipitates, and the medium porosity (15u) for more rapid 
filtration of precipitates. 

Special forming techniques have resulted in a 
porous disc formed into the crucible wall in 
such a way as to prevent cracking or dropping 
out during ignition or use. Made of the same 
high quality materials as Coors Chemical 
Porcelain, the disc will not disintegrate when 
acids (except HF) or moderate alkaline 
solutions are in contact with the porous 
medium. 


WRITE FOR BULLETIN 


Coors PORCELAIN COMPANY 
GOLDEN, COLORADO 


Alberene Stone Corp. of Va........... A290 
Agency: G. M. Basford Co. 
Allied Chemical & Dye Corp........... A304 


Agency: Benton & Bowles 

Aloe Scientific Div. of A. S. Aloe Co..... A284 
Agency: Frank Block Associates 

American Vulcathene, Div. of the 


A293 

Agency: Harry Lefler; Adv. 

Baker Chemical Co., J. T............. A290 
Agency: Wildrick & Miller, Inc. 
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Beckman Instruments, Inc............ A285 
Agency: Charles Bowes, Adv. 
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Agency: Davidor Adv. ei 
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Agency: Lethen Adv. 

Burgess Publishing Co............... A320 

A278 


Agency: Frank Wilhelms, Adv. 
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Chem Ed Buyers’ Guide............. A326 
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Coors PorcelainCo.................. A327 
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Agency: The Rumrill Co., Inc. 
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NEW, low-cost PYREX brand labware lets you give him 
safety and ruggedness... and still stay within your budget 


You want to start him off right. 

So you pick Pyrex brand labware. 
Labware that’s dependable, rugged, 
safe, long-lasting. Labware that’s ex- 
pertly fashioned from Pyrex brand 
glass No. 7740. No worries about cor- 
rosion, heat shock, or rough use. 

But what about cost? Well, with 
these new, low-cost items you can still 
give every student the quality glass- 
ware he deserves . . . and stay within 
your budget. 

Examples? The new 2124 burette 


can cost as little as $5.03; the 1550 re- 
agent bottle with polyethylene stopper 
just $0.55; and the two-piece student 
cylinder only $1.03.* 

And low initial cost is just the start 
because long-lasting PyREx labware 
can save you money all through the 
year. Many items are specially de- 
signed to serve the need of the student. 
Like the new 6440 thistle tube that’s 
square-shaped to prevent roll, rein- 
forced at wear points. Or the two-piece 
student cylinder—a glass column and 


*Prices based on orders consisting of an assortment of 100 packages of 
Pyrex brand labware. Order through your regular laboratory supply dealer. 


‘PYREX’® laboratory ware ... the tested tool of modern rese rch 
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a detachable plastic, hex-shaped base. 
In case of breakage, you replace only 
the column, at /ess than the cost of the 
complete unit. 

Isn’t now the time to look into the 
safety and savings you get only with 
Pyrex brand glass laboratory ware? 
Consult our LG-1 Catalog and the 
NEW Supplement No. 3. For copies 
of either, write to Corning (lass 
Works, 76 Crystal St., Corning, Y. 


CORNING GLASS WOR8KS 


CORNING MEANS RESEARCH IN -ASS 
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Check these 
S&S features 


Here’s why your students deserve 1. STANDARDIZATION 


for consistent accuracy — 


Quality Filter Papers 


It is highly important to his career that the student chemist for — precise analysis — 
receive the finest instruction, coupled with highest quality a wide range of types from 
working tools. which to choose. 


For this reason, many professors and teachers of analytical 3. ECONOMY 

chemistry base their laboratory class filtrations upon high the advantages of S&S qual- 
quality S&S Analytical Filter Papers. ity for a few pennies more 
per student, per year. 


The use of consistently accurate S&S Filter Papers, with their 
standardized physical characteristics and wide range of types, 
permits the adoption of a standardized filtration technique. 


Still, it costs only a penny or two more per student, per year, FREE. 
for the advantages of S&S quality and dependability: * Make your own tests. 


: Send for your S&S Filter Paper 
For the serious student, the establishing of Sampler made up of many 
techniques for a lifetime. 


For the non-chemistry major, a better understanding 
of classroom and laboratory instruction. 


Start your student chemists out right. Specify S&S Analytical 
Filter Papers when you order. Your care will be appreciated in 
later years. 


Carl Schleicher & Schuell Co. 


Dept. JE-5, KEENE, NEW HAMPSHIRE = 
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FINE FOR OVERDUE 
PERIODICALS-25c PER BAY 


potential 
current 
resistance 
Record directly temperature 
polarograms 
pH 
and more 


AUG 1 "59 


FISHER RECORDALL 


the universal laboratory recorder 


The all-purpose Fisher Recordall gives you the advan- 
tages of continuously recorded data and permanent 
records without the expense of specialized, limited-use 
recording instruments, Any laboratory instrument whose 
reading can be converted into a DC signal can be 
recorded by the Recordall. Even such rapidly changing 
variables as polarographic current are charted with 
precision. 
<a 11 current and potential ranges, direct reading scales, 
wide variety of adapters and accessories . . . these are 

sak only a few of the features that make the Fisher Recordall 


one. of the most flexible and useful tools. 


| 

Send For The Full Details... 
i in the 12-page Fisher Recordall booklet. 


109 Fisher Building 
Pittsburgh 19, Pa. 
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FISHER SCIENTIFIC 


America’s Largest M Distrib of Lab y Appliances & Reagent Chemicals 


IN THE U.S.A. Cleveland St. Louis IN CANADA 
Boston Detroit Washington t 
Buffalo New York — 
Charleston, W.Va. Philadelphia IN MEXICO  /Montrea 
Chicago Pittsburgh Mexico City Toronto 
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Presenting KIMAX 


—new laboratory apparatus made from rugged “hard” glass 


New Kmax laboratory glassware from 
Kimble may offer you new opportuni- 
ties for greater savings through dis- 
counts. Ask your dealer about them. 
Kimax incorporates Kimble’s high 
standards of accuracy, design and 
workmanship with new durability. 


26015 DISTILLING FLASK. Reinforc- 
ing bead on rim for extra strength. 
Side-tube seal to neck is uniform and 
heavy. Uniform walls, “hard” glass 
construction provide additional 
strength. In sizes from 25 ml capacity 
to 1000 ml. 


22012 DISTILLING RECEIVER. Made 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


of KG-33 “hard” glass to withstand 
thermal shock. Calibrated to contain, 
retested for accuracy. Standard taper 
joints carefully ground. 10 ml capacity. 


18130 CONDENSER. Built to with- 
stand thermal and mechanical shock. 
Sealed-in inner tube has standard taper 
joint and drip tip at outlet. Adapter is 
tooled for accurate stopper fit and 
thick-walled for greater strength. In 
two sizes—300 mm and 400 mm. 


24071 EXTRACTION TUBE. Made of 
heavy, uniform tubing for greater 
strength. Vapor tube protects siphon 
tube. Standard taper joints. Available 


in three inside tube diameters—30, 38 
and 50 mm. 


20007 ASTM GRADUATED CYL- 
INDER. Calibrated to contain. With 
round base (60 mm diameter) to fit 
cooling baths. Reinforcing bead at top. 
Uniform, heavy walls. Assured accu- 
racy of entire scale. Durable markings. 
Complies with ASTM requirements. 
Also available in 25 ml capacity. 

See your Kimble dealer for more de- 
tails or write Kimble Glass Company, 
subsidiary of Owens-Illinois, ledo 1, 
Ohio. 


KIMAX is available through dealers in ‘)e United 
States, Canada and principal foreign « ‘ies. 


Owens-ILLINo!Is 


GENERAL OFFICES - TOLEDO ! OHIO 
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push-button control... 
automatic drift compensation .. . 


Beckman 


ZEROMATIC 
PH Meter 


A new, line-operated instrument for fast, routine pH measurement 
with an accuracy of 0.1 pH and reproducibility of 0.02 pH. Simple to 
operate, rugged in design, attractive melamine case, and offering the 
following features: 


Push-button Controls—Simplified measurements. Select function or put 
amplifier in operation with a touch of the finger. 


Continuous 0 to pH 14 Scale, 514 inches long, with mirror to minimize errors. 
Manual or accessory Automatic Temperature Compensation, 0 to 100°C. 


Recorder Terminals for connection of either standard potentiometric type 
or current type recorder. 


Operates with grounded systems such as tanks or vats for continuous pH 
measurements in connection with either Flow Type or Immersion Type 
heavy duty electrode systems—see page 548 of our catalogue. 


Millivolt Range, 1400 millivolts. Zero can be set at any point on the scale. 


Karl Fischer Titrations can be conducted in combination with a Polarizing i 
Adapter and Platinum-Platinum Electrodes. 


Automatic Compensation of Zero Drift, and internal voltage compensator 
for adjusting line voltage fluctuations. 


4922-A. Glass Electrode pH Meter, Zeromatic, Beckman No. 9600, complete 
with general purpose Glass Electrode, fiber-type Reference Electrode, H 
Electrode Clamp and Support Rod with Bracket, 1 pt. concentrated Buffer 
pH 7, 100 ml saturated KCl Solution, Terminal Connector for metallic 
electrode, and Polarizing Adapter for Karl Fischer titrations. For 115 volts, 


Thomas SMALL SAMPLE 3 mi 
ELECTRODE ASSEMBLY 


4923-F5. Electrode Conversion Assembly, Thomas, for 
tests on samples as small as 3 ml. Consisting of 
214-inch Glass and Reference Electrodes, Electrode 
Holder, 5 ml Glass Beaker, Beaker Holder, and Sup- 
ort for alignment and positioning of beaker holder. 
or attachment to Zeromatic and Models H-2, N-1 


Copy of Bulletin 706-A sent upon request. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT BRD ¢ PHILADELPHIA 5S, PA. 
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Pu bli 


Announcing a distinguished publishing event. . . 


by LOUIS F. FIESER 
Sheldon Emery Professor of Organic Chemistry 
Harvard University 
and MARY FIESER 
COLLEGE EDITION AVAILABLE Research Fellow in Chemistry, Harvard University G.v 


TO TEACHERS AT SPECIAL LOW PRICE pe a 


(Less 20% educational discount) College Edition, $15.00 IF 
Order your copy now with full return privileges. General Edition, $18.00 E.C 


This book replaces the well respected Natural Products Related to CHAPTER TITLES 
Phenanthrene, 3rd edition (1949). It is a completely revised ac- 


1 Orienting Survey 
count of the whole expansive field written from the perspective of 2 Investigation of Cholesterol 
modern theory. Organization of the material of each chapter into a 3 Structures of the Bile Acids 
series of related topics unifies the discussion of the ea:'y history and 4 a. 
the ensuing developments. 5 Physical Methods of Characterization 
The authors have achieved a condensation and clarification of a ; } nga 
voluminous and intricate literature that wiii both satisfy the expert 8 Ketones 
and appeal to the student. Their personalization of the steroid story 9 Displacements and Rearrangements = 
produces a vitality rare in a scientific monograph. The book is 10 Stereochemical Correlations and - 
eminently readable. 
The coverage is to about February-March, 1959. Thanks to the Methyisterols 
courtesy of authors in supplying advance copies of papers in press, Biosynthesis of Cholesterol 
some still more recent literature is reviewed. Bile Acids and Alcohols 
Steroids provides ideal material for special-topics courses. By pee onan 
suitable selection of material, emphasis may be directed to structural Progestogens 
study, synthesis, mechanistic concepts, or biochemistry. This text Homo and Nor Steroids 
lends itself well to assigned reading and class discussion. Adrenocortical Hormones 
Ore 


REINHOLD COLLEGE TEXTBOOK DEPARTMENT 


Review of Some Reinhold Technical Books Published January through June 1959 


PROCESSING OF 
THERMOPLASTIC MATERIALS 


Edited by E. C. BERNHARDT, Polychemicals Department, 

E. |. du Pont de Nemours & Co., Inc. 

Sponsored by the SOCIETY OF PLASTICS ENGINEERS, INC. 
706 pages, $18.00 


WELDING OF PLASTICS 
By J. A. NEUMANN and F. J. BOCKHOFF, American Agile 
Corporation, Bedford, Ohio 
288 pages, $7.25 


THE DESIGN OF PHYSICS 
RESEARCH LABORATORIES 
Based on a Symposium sponsored by the INSTITUTE OF 
PHYSICS (London) 
108 pages, $4.50 


SEMICONDUCTORS 


ACS MONOGRAPH No. 140 
Edited by N. BRUCE HANNAY, Bell Telephone Laboratories, 
Murray Hill, New Jersey 

792 pages, $15.00 


INDUSTRIAL FATTY ACIDS 
AND THEIR APPLICATIONS 


Edited by E. SCOTT PATTISON, Manager, Fatty Acid Pro- 
ducers’ Council, New York, N. Y. 
236 pages, $7.00 


SILICONES 


REINHOLD PLASTICS APPLICATIONS SERIES 
By ROBERT N. MEALS and F. M. LEWIS, Silicone Products 
Department, General Electric Company 

280 pages, $5.95 


SYMBOLIC LOGIC AND 
INTELLIGENT MACHINES 
By EDMUND C. BERKELEY, President, Berkeley Enterprises, 


Inc. 
209 pages, $6.50 


ENCYCLOPEDIA OF 

CHEMICAL REACTIONS 

Volume 8: Tungsten through Zirconium, plus 
768 addenda entries on elements included in 
earlier volumes (final volume of series) 


Edited by C. A. JACOBSON, Late Professor of Chemistry 
Emeritus, West Virginia University, and C. A. HAMPEL, Con- 


sultant 
: 543 pages, $14.00 


HOT ORGANIC COATINGS 
By RAYMOND B. SEYMOUR, President, Alcylite Plastic and 
Chemical Corporation 
225 pages, ‘7.50 


Send today for your ON-APPROV AL copies 
REINHOLD PUBLISHING CORPORATION, Dept. M-464, 430 Park Avenue, New York 22, N.Y. 
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IS CENTRIFUGING 


A BOTTLENECK’? 


The Adams Analytical Centrifuge, 
with its to 4 Student’’ capacity, 
eliminates student “waiting time,”’ 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is littlé lost ‘waiting time.’’ 

- Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 
Fast stopping, with light pressure of hand. 


_ SAVES VALUABLE SPACE... Compact (10" in diameter) machine 
requires minimum of table space. 


Light and portable—weighs only 11% Ibs. 


4 This six-place centrifuge (for 5 mi. or smaller tubes) is ideally 
. suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
. able capacities recommend its use for micro & semi-micro work. 


Economicaily priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free... oilite bearings need no lubrication for 2 years. Brushless, 
” sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
- AC motor (transformer for 220 volt available). 


j Complete with angle-head, six shields and cushions, and six 
5 ml. ungraduated taper bottom glasstubes.. $69.00 


ATTRACTIVE QUANTITY DISCOUNTS. .. Order from your supplier, 


or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 


Clayyy Adams 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


Tie series of articles presents a survey of the basic principles, 
characteristics, and limitations of those instruments which find important appli- 
cations in chemical work, running the gamut from balances and burets to servo- 
mechanisms and spectrometers. The emphasis is on commercially available 
equipment; approximate prices are quoted to indicate the order of magnitude of 


cost of the various types of design. 


3. Centrifuges corines 


The range of commercially available 
laboratory centrifuges is considerable, and 
runs the gamut from small, induction 
motor devices priced at less than fifty dol- 
lars, to fully automated and/or tempera- 
ture-controlled super- and _ ultra-speed 
instruments costing as much as $10,000 
or more, 

The factors to be considered in choosing 
a centrifuge for laboratory use are: (A) 
volume and number of samples to be spun, 
(B) range of RCF’s required, (C) protec- 
tion of the operator, (D) permissible level 
of vibration, (Z) degree of reproducibility 
needed, and (F) importance of tempera- 
ture control. 

The volume of the samples to be cen- 
trifuged depends on the type of labora- 
tory work being done, and may vary 
widely in a given laboratory. For this 
reason, the majority of commercial cen- 
trifuges are designed to accommodate a 
variety of interchangeable rotors. In 
this connection, the following situation 
should be noted. There has arisen a 
certain degree of unofficial standardization 
in the sizes and types of centrifuges pro- 
duced by the major manufacturers. This 
has led some workers to assume that the 
rotors of one manufacturer may be used 
with the motor shafts and housings of 
another manufacturer. In some _in- 
stances, this is correct, but it should be rec- 
ognized that there is appreciable risk in 
int«rchanging components from different 
sollrces indiscriminately. A centrifuge 
is sn instrument of precision workman- 
shi; and when operating at high speed its 
des ruetive force can be enormous if the 

tor should fail. It is, therefore, of the 
gre-test importance that the operator 
ass’ ire himself that the rotor he is using is 
(1 not being spun at speeds for which it 
Wa- not designed, and (2) is housed in a 
sal: iy shield adequate for the forces that 
wo: d be released if failure occurs. If the 
rol-r, motor, and shield are all made by 
the same manufacturer, his warranty will 
ge rally provide this assurance. If the 
rotcr of one manufacturer is used in an 
iIns'rument of a different make, the user 
exercise caution and specifically 
asc. rtain that the combination is safe. 

ome vibration is to be expected in any 
cei rifuge, and its presence in moderate 
des've is not necessarily evidence of poor 


quality. When a rotor is spinning at low 
speeds, it rotates about the motor axis, 
regardless of whether or not its center of 
mass lies on this axis. However, since 
every motor mounting has some flexi- 
bility, a speed of rotation will be reached 
where the centrifugal force begins to ex- 
ceed the restraining force in the motor 
mounting, and the combination ef motor 
and rotor starts to rotate about their com- 
mon center of mass, each one precessing 
about this point. At this speed (known 
as the “first critical’), vibration in the 
centrifuge is a maximum. At greater 
speeds, inertia prevents this precessional 
motion from keeping pace with the fre- 
quency of rotation, and the amplitude of 
vibration decreases. The more flexible 
the motor mounting, the lower the rota- 
tional speed at which the first critical 
ceeurs. If it occurs at low speeds, it can 
cause a sediment to be stirred up during 
the deceleration phase of arun. If a rotor 
is precisely balanced, and its mass is prop- 
erly distributed, its center of mass will lie 
on or very close to the moter axis, and the 
vibrational level will be low. 

Thus, one of the tests of the quality of a 
centrifuge consists in determining the fre- 
quency at which the first critical occurs, 
and the magnitude of the vibrations at this 
point when the rotor is empty. 

Centrifuges that utilize trunnion-cup 
rotors must not accelerate too rapidly, for 
the cups swing up into the horizontal plane 
during rotation, and if this occurs too 
rapidly inertia can cause the cups to over- 
shoot the horizontal and spill their con- 
tents. Several of these instruments have 
automatic controls to prevent too rapid 
acceleration. Deceleration also must not 
be too rapid, with any type of rotor, or the 
fluid contents of the tubes will tend to re- 
volve and stir up the sediment. 

The larger laboratory batch-type cen- 
trifuges are often designated in the trade 


as Size 1, 2, or 3 instruments, based mainly ~ 


on the size and power of the motor. Size 
1 corresponds to an approximately '/;- 
horsepower motor, Size 2 to about */,-hp, 
and Size 3 to 1'/. to 2 hp. Refrigerated 
centrifuges have a cooling coil mounted 
close to the periphery of the rotor. This 
increases the windage friction and re- 
quires that a heavier motor be used. For 
example, a Size 1 refrigerated centrifuge 


feature 


uses a */,-hp motor for the motive power; 
in addition it has a motor and compressor 
unit for the cooling coil. 


Clay-Adams 


Clay-Adams, Inc., New York 10, N. Y., 
specializes in small centrifuges for analyti- 
cal and clinical work. Most of these instru- 
ments employ universal motors; the carbon 
brushes may be expected to have an ef- 
fective life of 5 to 7 years, and are easily 
replaceable. Speed control is effected by 
means of a rheostat. Angle-head models 
are available ranging in price from $99 to 
$150; the “Standard” models are trun- 
nion-cup types, and range from $112 to 
$128. As a typical example, the Adams 
Safeguard Analytical Centrifuge (Model 
CT 1230/D, 12-place rotor, angle head, 
$150) has a universal motor which dissi- 
pates 132 watts on 110 volts. A rheostat 
provides continuous speed control. The 
maximum speed on ac is about 3310 rpm 
(RCF = 1480 X G); the same motor 
operated on de develops a maximum speed 
of about 4580 rpm (RCF = 2830 X G). 
This illustrates the point made previously 
about the typically greater efficiency of a 
universal motor on de than on ac. 

A very convenient centrifuge for semi- 
micro analytical work is the Analytical 
Model (CT 3200, $69), with a 6-place, 
45°-angle head, and an induction motor 
rotating at 3400 rpm, giving an RCF of 
1150 X G. The Micro-Chemistry Model 
(CT 3000, $231) has a rotor designed to 
take 0.25, 0.5 and 1-ml tubes; a universal 
motor gives this head a maximum speed 
of 13,500 rpm, corresponding at the bot- 
tom of the 54°-angle tube holder to an 
RCF of 15,500 X G. This instrument 
also contains a timer for presetting the 
duration of the run, and an electrical 
braking arrangement to stop the centri- 
fuge in about one minute after the timer 
cuts off the current. Specialized instru- 
ments for centrifugation of blood samples 
are available. 


Phillips-Drucker 


Phillips-Drucker, Inc., Astoria, Oregon, 
has a small, portable centrifuge (Model 
L-708, $124.50, without rotor) that can 
accept a variety of interchangeable heads, 
so that it may be used for specimens 
ranging from 50-ml tubes to blood sam- 
ple capillaries. The motor is a '/)-hp 
universal type, with rheostat speed con- 
trol, mechanical brake, and automatic 
timer. With the micro-hematocrit head, 
speeds of rotation as high as 10,000 rpm 
(RCF = 12,800 X G) are produced; the 
other heads are heavier and the maximum 
forces available are less than this. Anum- 
ber of air-cooled, cabinet-model centri- 
fuges is also offered; e.g., Model 707 is of 


(Continued on page A338) 
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MEASUREMENT MUST PRECEDE CONTROL 
Measure all 3 


| N a quickly, easily, 


| accurately with a 
| COLEMAN 

q (4 FLAME 

| PHOTOMETER 


More than 10,000 soil samples per year are 
iy measured for sodium, potassium and calcium 
by an industrial laboratory with one Coleman 
Flame Photometer. No similar instrument can 
carry so great a work load . . . certain proof 
fae that the Coleman requires very little instru- 
ment manipulation and a minimum of sample 
modification. 


on Sample measurement in the Flame Photometer 
fy is so simple that highly precise data can be ob- 
' tained from direct-reading scales by lab assist- 
ants ‘‘trained-on-the job.” The Flame Photom- 
- eter uses ordinary city gas and its atomizer- 
— burner and sample handling system are sturdy, 
precise and foolproof. To sum it up—there just 
i isn’t any faster or easier way to measure quan- 
titatively these 3 important elements. 


a A Coleman Flame Photometer costs surprisingly 
ie little for the amount of work it can do. Find out how 
td it can help in your lab . . . write for Bulletin B-242. 


COLE MAN 


INSTRUMENTS 


COLEMAN INSTRUMENTS, INC., DEPT. B, MAYWOOD, ILL. 
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intermediate size and is available as eit}... 
a table ($445, less rotor) or floor ($415, 
less rotor) model. A universal type mo! jr 
is controlled by a variable transform; 
a direct-reading tachometer, a timer, a d 
a mechanical brake are provided. A \ .- 
riety of heads, including the trunnion-c p 
type as well as the angle type are av: ||- 
able. Maximum speed with an 8-pl: :e 
head carrying 50-ml trunnion cups is 2.) 
rpm; with certain of the angle hea \s, 
speeds up to 5000 rpm are attainal e. 
Typical of the largest centrifuges are */1e 
Model L-7011, Size 1 ($695, without rot..r) 
and L-7020, Size 2 ($790, without rot: °), 
which employ and #/s-hp_univer-al 
motors respectively. These are cabiiet 
models with conveniently located uniti: ed 
panel-mounted controls, and give a m:\i- 
mum speed of 5900 rpm (RCF = 5200 x 
G) with an angle head. The maxim:m 
capacity is provided by a trunnion «ip 
head with places for four 600-ml cups. A 
Model L-7022, Size 2 ($790, without rot ur) 
with extra heavy duty motor shaft of 1%/,,"- 
diameter for long period operation wit! a 
large rotor is also available, as are refrig- 
erated and other specialized models. 


Chicago Surgical and Electrical Co. 


The Chicago Surgical and Electrical Co., 
a division of Labline, Inc., Chicago 22, 
Illinois, also manufactures an extensive 
line of laboratory centrifuges. These in- 
clude a small 6-place, 15-ml tube, angle 
centrifuge (Model 40, induction motor, 
1700 rpm, $65), as well as a similar capac- 
ity instrument with a universal motor, 
rheostat control, and timer (Model 50, 
5000 rpm maximum, $130). Also avail- 
able is a Clinical Model which can take a 
variety of swinging bucket or angle heads 
(No. 55, universal motor and rheostat, 
$105, without rotor), and several large 
floor stand models (e.g., Model 10, Size 1, 
1/;-hp universal motor, variable trans- 
former speed control, tachometer, elec- 
trical braking, timer, 6000 rpm maximum, 
$690 without rotor; Model 20 is Size 2 and 
costs $785 without rotor). A refrigerated 
instrument is also produced (Model 20R, 
$2350). 

The Size 1 and 2 and the refrigerated 
instruments are all electrically braked. 
Depressing a switch reverses the motor 
circuit so that the motor becomes a gener- 
ator. In this way, the braking force is 
greatest when the speed is largest, and 
drops as the motor slows down. 


International Equipment Co. 


The largest supplier of laboratory «en- 
trifuges is the International Equipment 
Company, Boston, Massachusetts.  se- 
lection of their extensive line of ins'ru- 
ments is described below. The Clinical 
Model with 4-place, 15-ml trunnion «up 
head ($128) develops a maximum for of 
1610 X G on 115 v ac, and 2780 X ‘. on 
115 v de. A variety of other rotors. in- 
cluding micro- and angle-heads, can be -ed 
interchangeably on the same motor. A 
microchemical model is available (M. ‘el 
MB, 8-place, 1-ml, 15,000 rpm re 
sponding to 16,000 X G, $225) whic! in- 
corporates a single-speed induction m: 07, 
timer control, forced air cooling, and » °¢- 
tric braking. Fins attached to the n ‘or 
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sh: ft cause air to be drawn in at the base, 
civ ulated about the rotor, and ejected 
th ough a hole in the top of the shield. 
Tl. braking consists in reversing the input 
to ‘he field coils, and will bring the rotor 
to . stop from full speed in 15 seconds. 

\tepresentative of the larger floor-stand 
ins: ruments is Model SBV, Size 1, con- 
tai ing a '/;-hp universal motor designed 
for maximum efficiency on ac (Model SBR 
is ‘1e same, but with a motor that is de- 
sigied for most efficient de operation) 
which, with an 8-place, 50-ml angle head 
de\ clops up to 4140 X G ($752, complete). 
Th: instrument contains a speed control, 
tinier, tachometer, mechanical brake, and 
a brush release mechanism. The motor 
is mounted in rubber, and the coupling to 
the rotor permits some self-balancing 
during rotation. Model U ($1150, com- 
plete) is similar in size and motor design, 
but comes in a cabinet form, and has spe- 
cial provision for forced air cooling to pre- 
vent excessive heating due to windage. 
A centrifugal blower fan is mounted on the 
motor shaft so as to draw cool air up 
through the motor and out the top of the 
centrifuge. Holes in the guard bowl 
(shield) also allow a draft of cool air to 
circulate about the rotor. An attractive 
table-top super-speed instrument is this 
company’s Model HT ($745, complete) 
which is built around a '/2-hp universal 
motor, has an 8-place, 50-ml, 33°-angle 
head, and develops a maximum force of 
34,390 X G. This instrument has vari- 
able transformer speed control, electric 
tachometer, forced air cooling, and self- 
balancing of the rotor, as well as a rub- 
ber-mounted motor. It has a detachable 
control panel which permits remote oper- 
ation of the centrifuge. 


Figure 9. The “Multispeed” accessory of In- 
ternational Equipment Co., consisting of a step- 
up gear arrangement for increasing rotor speed. 


Some of the larger centrifuges of this 
maifacturer are designed so that they 
ma\ be fitted with a ‘“Multispeed”’ attach- 
met in place of the usual rotor (see Fig. 
9). This is a belt-and-pulley arrange- 
me!\| by means of which the speed of the 
motor shaft can be multiplied (this is the 
Tev'rse of the common “step-down” 
arringement of gears such as is present, 
eg. in a clock mechanism). With this 
Mu |\ispeed attachment, an RCF of 30,500 
X (: can be obtained in the Model U; 
hover, the rotor must be smaller, and 
hav a smaller sample capacity than the 
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PRECISION ALONE IS NOT ENOUGH 


A COLEMAN 
UNIVERSAL 


spectrophotometer 


offers precision, 
speed, 


RELIABILITY 
and versatility 


The Universal performs precise analyses faster 
than any other spectrophotometer. The design 
of this instrument constitutes a classic approach 
to the use of the visible spectrum as an analytical 
tool...and thus the Universal allows the 
valid use of calibration curves (precision) . . . 
it provides consistent reproducible accuracy day 
after day... (it’s reliable) . . . and its inherent 
simplicity avoids numerous mechanical and 
electronic adjustments (speed). 


“Universal” is this Coleman spectrophotom- 
eter’s middle name . . . it promises a very 
broad scope for the analyst who has a wide 
range of interests (versatility). Simple, inex- 
pensive adapters quickly convert it for neph- 
elometry, fluorimetry, trace determinations, 
micro analysis and other unusual and useful 
determinations. 


If you don’t already know about this remarkable 
instrument—ask for Bulletin B-241A. 


COLEMAN @) 


INSTRUMENTS 


COLEMAN INSTRUMENTS, INC., DEPT. B, MAYWOOD, ILL. 
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plastic tubing 


flexibility 
transparency 
dimensional stability 
een chemical resistance 


All Nalgon tubing 


bears the brand name iw Ine. 


for your protection * >a ia ROCHESTER 2, NEW YORK 


Ask your dealer for our catalog 
WORLD'S LARGEST PRODUCER OF POLYETHYLENE LABORATORY WARE! 


durable fume hoods 
for continuous service 


ig ALBERENE stone 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J 
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usual head when using this attachme: t, 

For the centrifugation of large volun 
of suspensions, basket centrifuges -:¢ 
available. The basket may either be }) r- 
forated or solid-wall. A schematic 
gram of a perforated basket type is sho «n 
in Figure 10. The inner perimeter of | \e¢ 


SUSPENSION 


[ oil 


Figure 10. Schematic diagram of the opera- 
tion of a perforated-wall basket centrifuge. 


basket is lined with a paper, cloth, or wire 
mesh filter. Slurry is fed in near the bas- 
ket’s center, and the sediment deposits as 
a cake against the filter while clarified 
liquid passes through. The IEC 5-inch 
basket centrifuge, Model 450 ($170, with- 
out basket or draining chamber) has a 
maximum speed of 4000 rpm, giving an 
average RCF of 1150 X G; basket ca- 
pacity is300 ml. Basket chambers may be 
constructed of stainless steel, manganese 
bronze, monel, rubber-covered metal, or 
porcelain (Model 436, complete with 5- 
inch porcelain basket and draining cham- 
ber, $268). Basket heads are available 
for the Size 1 and 2 centrifuges also; ca- 
pacities up to 3 liters are possible. 


Figure 11. Bottle shaking accessory of Inter- 
national Equipment Co., showing eccentric bush- 
ing in center which fits over motor shaft. 


The solid basket is most appropriate 
when dealing with gelatinous precipit: tes, 
or with small amounts of solid dispersed 
in a large volume of liquid. The sediment 
deposits against the inside wall of the !as- 
ket while the clarified liquid overflows ver 
the rim of the basket. 

An interesting attachment suitabi: for 
use in certain of this company’s cent: \gé 
housings is the bottle shaker show in 
Figure 11. The central bushing is ¢:n- 
trically-shaped, so that the rotating 1 tor 
shaft it fits over causes it to impel th: cn- 
tire unit to and fro in a plane perpen: ¢U- 
lar to the shaft. Rapid, efficient :~'ta- 
tion ‘of the contents of the bott! — is 
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WRITE FOR NEW REDUCED PRICE ON 
CSI High Speed 
ANGLE CENTRIFUGE 


with 

BUILT-IN 
SAFETY 
FLEXIBILITY 
UNIT DESIGN 


The CSI HIGH SPEED ANGLE 
CENTRIFUGE gives the labora- 
tory worker a reliable and mod- 
ern high speed centrifuge with 
maximum flexibility by its unit 
design and interchangeable standard rotors. All models are built for continuous operation. 
The housing construction acts as a shield and the cover is screwed down for added protection. 
Particular attention has been given to ease of sterilization and simplicity of operation. The 
rotors are precision machined from hand forged blanks of special alloy, Duralumin. Rotor A 
holds 16 tubes of approximately 17 ml. net capacity or 16 tubes of 10 ml. net capacity. Rotor 
B holds 8 tubes of 50 ml. net capacity or adapters with 25 ml., 17 ml., and 10 ml. capacity. 
Lusteroid, polyethylene, stainless steel, pyrex glass tubes and othe? accessories are available. 
(Pat. No. 2,699,289). 

Folder and Price Upon Request 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 DEVON STREET KEARNY, N. J. 


every? 


“TRIPLE ‘BEAM BALANCE 


MODEL 750-S 
with metric calibrations 


1050 COMMERCE AVE. 
UNION, NEW JERSEY 


achieved. Bottle shaking machines ba-od 
on this design principle, but not conv: :t- 
ible to centrifuges, are also available. 

Other specialized instruments are : |so 
manufactured, including a refrigera ed 
centrifuge with maximum RCF of 40,'\00 
X G ($2555). 


Custom Scientific Instruments 


Custom Scientific Instruments, J) 
Kearny, New Jersey, specializes in the | 
sign and manufacture of custom-! 
instruments for individual users, but 
offers a standard table-model super-s} 
angle centrifuge ($495, complete). 
1/--hp universal motor with variable tr: 11s 
former control drives the rotor at a m.xi- 
mum speed of 14,000 rpm (RCF = 25,:)00 
G). Two heads are available, hol: ing 
sixteen 17-ml or 10-ml tubes, or eight 50- 
ml or smaller tubes respectively. ‘he 
rotor angle is 32°. The rotor is couple: to 
the motor by a unique patented rul ber 
coupling that allows the rotor to realign 
itself during rotation to compensate for 
small imbalances. Because of this {lex- 
ible coupling, braking cannot be applied at 
the highest speeds of rotation, for this 
could cause the rotor to twist with respect 
to the motor and damage the coupling. 
The centrifuge comes to a dead stop from 
top speed in about five minutes; if desired, 
gentle hand pressure may safely be ap- 
plied after about two minutes to bring it 
to rest in another thirty seconds. The 
rubber coupling should be replaced every 
2 to 5 years. 


Ivan Sorvall, Inc. 


Among the largest manzifacturers of 
laboratory centrifuges is Ivan Sorvall, 
Inc., Norwalk, Conn., which supplies an 
extensive line under the trademark “Serv- 
all,” ranging from a small, portable unit 
(Model A, 12-place, 20-ml, 35°-angle, 
maximum force 4500 X G, $180) to a 
group of super-speed instruments (e.g., 
Model SS-4, 8-place, 50-ml, 34°-angle,, 
maximum force 34,800 X G, $775). Mod- 
el SS-3 ($975) is a super-speed instrument 
with a unique system of controls for auto- 
matically programming the rate of accel- 
eration of the rotor, as well as the rate of 
braking. When this centrifuge is turned 
on, a saturable reactor gives an output to 
the motor which is small at first but which 
grows at a rate determined by the induct- 
ance of its windings. (The time constant 
of an inductive circuit is equal to L/R.) 
The output of this reactor powers the 
motor, thereby automatically controlling 
the rate of motor acceleration. Braking 
is accomplished by several successive 
changes in the input to the rotor and stator 
coils, programmed in such a way ‘s to 
yield a smooth decrease in braking ‘orce 
as the motor speed decreases. : 

The Servall instruments employ unl- 
versal motors, and imbalance sensi! vity 
is reduced by the coupling arrang: ent 
between rotor and motor shown in ! ‘ure 
12. This is called the “Gyro-Actio: ~elf- 
Centering Drive,” and permits th: rub- 
ber-mounted motor and the rotor to ad- 
just their axes dynamically while i). mo- 
tion. The larger Servall centrifuge: 
an interesting safety feature consist’ ¢ of 
a Microswitch mounted close to the | tor, 
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Continuous Flow 
Centrifugation 


SEDIMENTATION 
DIRECTLY TUBES 


The SERVALL Szent-Gyorgyi & Blum Tube 
ee is the most functional approach avail- 
able to continuous flow centrifugation. This 
System permits collection of precipitate, from 
bulk sample, directly in tubes during the 
centrifuging operation. 8, 4, or 2 tubes, or 
even a single tube, may be utilized in the 
SERVALL System making possible the col- 
lection of very small amounts of precipitate 
from extremely dilute suspensions. Direct 
tube-type collection is especially favored by 
researchers because it avoids steps that are 
time-wasting and which can seriously reduce 
the degree of separation achieved. 


Very high flow rates are obtainable. System 
available for SERVALL Superspeed, Super- 
speed Automatic, Superspeed Enclosed, and 
Superspeed Refrigerated Centrifuges. Also 
for the radically new “RC-2” Automatic Re- 
frigerated Centrifuge (ask us now about this 
new concept in refrigerated instrumentation). 


We have been delivering these work-proven 
systems for almost two years; they are avail- 
able now. Literature upon request: Write for 


Bulletin CE-6KT. 


An independent company; 
not connected with any 
other -entrifuge manufac- 
turer. Established 1934. 


Sorwall, Ine. 


NORWALK" CONNECTICUT 
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| J DISTRIBUTORS OF *'SERVALL” 


why 
settle 
for half 
the 
picture? 


oul all abotl the NEM 


The only constant 


temperature cabinets built 
today that can offer— 


ADVANCED STYLING 

—the first truly modern design in 
its field .. . based on a long tra- 
dition of quality 


ELECTRONIC CONTROL 

—to provide instantaneous and 
trouble-free operation . .. no mov- 
ing parts to stick or fail 


TEMPERATURE RANGES 

TO 325°C 

—setting a new standard for labora- 
tory ovens and anticipating your 
future needs 


PROVEN TEMPERATURE 

UNIFORMITY 

—backed up by published test data 
showing the temperature through- 
out the entire working chamber 


EXCLUSIVE SAFETY 

DESIGN 

—including non-arcing control and 
completely shielded low watt den- 
sity black heat heater banks 


A COMPLETE LINE 
—all sizes and types ... . a model for 
every need — ovens, incubators, 
sterilizers or special purpose 


You can get the entire story— 
all the facts and figures avail- 
able now in a brand new 
catalog. 


See your distributor 
representative, or write 
today for Catalog 302 


is built by 


CHICAGO 47, ILL. 


Local Offices in Chicago - Cleveland - New York 
Philadelphia - San Francisco - Houston 
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3733 W. CORTLAND ST. 


so that if excessive vibration occurs the 
switch is caused to close and the power to 
the motor is cut off. The Model G instru- 
ments have an offset motor, which drives 
the rotor through a pulley system; they 
are designed to occupy a minimum of desk 
space (maximum force is 2500 X G witha 
6-place, 250-ml, 35°-angle head, $475). 


Figure 12. Constructional details of the Sorvall 
“Gyro-Action Self-Centering Drive" for coupling 
rotor to motor shaft. 


The Model G line is not included in this 
company’s current production. 

Servall also offers an automatic refrig- 
erated super-speed instrument (Model 
RC-2, $2150), as well as instruments with 
removable control panels to permit remote 
operation (e.g., Model SS-4). Most of the 
models can be adapted to utilize a contin- 


tively from a large volume of solution as 
contrasted to the instance previously |is- 
cussed in connection with the basket -n- 
trifuge, where the emphasis was on re- 
covery of the clarified liquid phase, or the 
draining of relatively large amount of 
precipitates. 


/ > / 
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~ 
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Figure 14. A. During the acceleration phose of 
a run, the liquid level is displaced away from the 
direction of motion. B. When rotor speed has 
become constant, liquid level is perpendicular to 
tube walls. C. During deceleration, liquid is 
displaced toward direction of motion. D. The 
horizontai field-aligning suspension permits tube 
to adjust its position so that liquid level stays 
constant, as shown by dotted portions of A and C. 


An interesting application of the super- 
speed centrifuge is in the analysis of sub- 
microscopic particle concentrations (e.g., 
as in virus studies) by use of a special rotor 
on the SS-3, SS-4, or RC-2 instruments 
(Type SU Particle Counting Rotor, maxi- 
mum RCF = 31,500 X G, $480). A 
block of agar is deposited in the base of a 


Figure 13. Sorvall continuous-flow attachment for collecting sediment in standard centrifuge 'bes. 


uous-flow attachment that permits large 
volumes of solution to be sedimented. 
The attachment consists of inlet and out- 
let tubes that are mounted directly in the 
regular centrifuge tubes. The sediment 
collects in the standard tubes while the 
clarified supernatant drains to an external 
collector, as illustrated in Figure 13. This 
type of continuous flow system is particu- 
larly good for cases where a small amount 
of sediment is to be recovered quantita- 


special trapezoidal cell; upon ce: ‘ifu- 
gation the tiny particles are sedin ted 
onto the agar, somewhat like catchi: 
bles on a sheet of fly-paper. Th  -edi- 
mented particles may then be sited 
under the light or electrcn microsco’ . 
Another unique rotor available rom 
this manufacturer is the Model HS ~ (00). 
This is a trunnion-cup rotor, but es cup 
has two independent sets of tru ions 
(Continued on page A346) 
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Accommodation 


Model LRA _— Shown set up for 
continuous flow operation 
(Cover normally closed) 


The model LRA is the first automatic refrigerated centrifuge of 
its kind. Like the non-automatic Model LR, it has the newest and 
most efficient refrigeration design ever introduced. By proper 
placement of cutouts, baffles and deflection plates, a smooth 
forced air circulation system is set up. The warm air coming off 
the rotor flows around large surface area cooling coils on the side 
and bottom of the chamber. Upon emergence in the cooled form, 
the air flows onto all portions of the rotor. This system permits 
the cooling of any Lourdes’ rotor from ambient to 0°C within ten 
minutes by spinning at slow speed. Rotor temperatures are easily 
maintained at 0°C and lower during full speed extended runs, 
and as low as —15°C at lesser speeds or for shorter runs. 


By merely throwing a toggle switch, a 1 Hp. motor automa- 
tically accelerates any rotor to a pre-set speed . Lourdes’ electro- 
dynamic push-button braking system provides for smooth rotor 
stopping in a fraction of unbraked stopping time. A time delay 
relay releases the braking action at slow speed and permits the 
rotor to stop naturally without disturbing the sediment. This same 
centrifuge is now available with a % Hp. motor drive (Model 
(RA-1) to provide higher speed and force with the smaller rotors. 


Each centrifuge comes adapted to accommodate the new 
Lourdes’ continuous flow system at no additional cost. The con- 
‘inuous flow rotors with polyethylene liners, in addition to ease of 
peration, assembly and disassembly, also offer fast flow rate, 

igh speed and force and greater collection capacity than any 
comparable continuous flow centrifuge. New time saving ap- 
plications for these rotors are being discovered daily. 


Every Lourdes’ instrument is guaranteed for a period of one 
_ear and this guarantee insures customer satisfaction. 


flow system* 


U sed 
and 


Write for anid General Catalog refer to an 


Catalog includes: 


@ Refrigerated centrifuges* 
® Non-Refrigerated centrifuges 
Automatic Centrifuges 
@ Non Automatic centrifuges 
® Continuous flow centrifuges* 
® Rotor data 
@ Multimixer—All purpose 
© Volumixer—Large capacity homogenizer 


Sole distributor in Canada 
Canadian Laboratory Supplies Ltd. 


also 
Nationwide U.S.A. Dealerships 


LARGEST MANUFACTURER OF SUPER-SPEED CENTRIFUGES. ESTABLISHED 1944 


_OURDES Instrument Corp. 


53rd STREET & Ist AVENUE BROOKLYN 32, NEW YORK 
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mounted at right angles to each other, as 
indicated in Figure 14D. Thus, not only 
can the cup swing upward in the vertical 
plane, as in all other swinging bucket 
types, it can also swing left and right in the 
plane of rotation. When a rotor is ac- 
celerating, the liquid in an ordinary trun- 
nion cup is displaced toward the rear wall 
of the tube (Fig. 144); when deceler- 
ating, it is displaced toward the front wall 
(Fig. 14C). Hence, some sloshing about 
of the tube contents occurs, and this can 
be troublesome in fractionations or quan- 
titative estimations. The HS rotor allows 
the cup to respond to the acceleration or 
deceleration by changing its angle in the 
plane of rotation, thereby keeping the 
location of the liquid surface constant. 
This feature is sometimes known as the 
horizontal field-aligning, or the Silver- 
stolpe, design. 


Lourdes Instrument Corp. 


Lourdes Instrument Corp., Brooklyn 
32, N. Y., manufactures a group of super- 
speed laboratory centrifuges, including 
table-top, cabinet, and refrigerated types. 
The motors are of the universal type, and 
all models employ a self-centering flexible 
mounting which is designed not only to 
provide for an indirect coupling between 
the motor and rotor, but also to absorb and 
dampen rotor vibrations generated by 
moderate unbalance in the distribution of 
rotor contents. A Microswitch safety 
cutout is offered in the newer models to 
shut the centrifuge off in the event of ex- 
cessive vibration. Braking is accom- 
plished by reversal of the electric field to 
the motor. An example of the table-top 
instruments is the Model AX, with an 8- 
place, 50-ml, angle head which develops 
up to 34,800 x G and is priced at $525. 
Typical of the larger instruments is the 
Model LCA-1, $620 without rotor, '/2-hp 
universal motor, automatic rotor accelera- 
tion by means of a clockwork-driven vari- 
able transformer, maximum RCF = 
36,000 < G with an 8-place, 50-ml, angle 
head. The same method of automatic 
acceleration is employed in the refriger- 
ated centrifuge (Model LRA, $2170 with- 
out rotor); in this instrument advantage is 
taken of the natural air circulation around 
the spinning rotor to improve refrigeration 
efficiency by means of a novel chamber 
design which utilizes baffles, cut-outs, and 
louvres to channel the warmed air past 
side and bottom cooling coils. A con- 
venient feature provided by this manu- 
facturer is the presence of a built-in spirit 
level on some models to aid in precise 
leveling of the stationary centrifuge. The 
more exactly any centrifuge is leveled, the 
greater the imbalance that can be toler- 
ated at low speeds without excessive vi- 
bration or creeping of the instrument. 
The coupling between the motor and rotor 
is in the form of a slotted stainless steel 
ball which provides a certain degree of 
floating action, necessary to absorb the 
shock of rapid acceleration, as well as 
small imbalances at high speeds, without 
damage to the coupling or drive. 

A continuous-flow attachment is avail- 
able for certain models; the components 
of this attachment (distributor cap, col- 
lection assembly, etc.) convert an 800-m- 
capacity batch-type rotor (Model CFR-1I 
$390) into one to be used for continuous, 
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flow separations, equivalent to the bas- 
ket-type instruments described previ- 
ously. A unique feature is the use of a 
polyethylene bag as an insert in the rotor 
to collect as much as 500 g of sediment in 
a single run. A larger rotor of similar 
design with 2000-ml batch capacity is also 
available for continuous collection of 
larger amounts of sediment. The prin- 
ciple of construction of the continuous- 
flow attachment (Model CFA-1, $295) is 
shown schematically in Figure 15. 


SUPERNATANT COLLECTING 
SEDIMENT COLLECTING 
FLUID BOUNDARY (ROTATING) 


ConTINUOUS FLOW CENTRIFUGE SYSTEM — SCHEMATIC 


Figure 15. Illustrating the continuous-flow rotor 
of Lourdes Instrument Corp. 


A large, angle-type rotor of 3000-ml 
capacity (6 X 500-ml) with RCF up to 
10,000 X G is available for use in certain 
of the Lourdes centrifuges (rotor Model 
3RA, $545). 


Beckman-Spinco 


Beckman Instruments, Inc., Spinco 
Division, Palo Alto, California specializes 
in the construction of ultra-speed centri- 
fuges, such as are widely used in research 
on macromolecules and biological sys- 
tems. For illustration, the Model K 
Preparative Centrifuge may be cited; it 
is a floor-stand instrument which, with 
twelve 13.5-ml tubes in a 20°-angle head, 
develops up to 51,000 X G at 25,000 rpm 
($1860, complete). Other rotors may be 
used interchangeably, including trunnion- 
cup and continuous-flow types. The high 
speed angle rotors are provided with a 
specially insulated and ventilated design 
to minimize temperature rise during the 
run (illustrated in Fig. 16). A layer of 
plastic is bonded to the outside surface of 
the rotor to insulate it against the wind- 
age heat; the central part of the rotor 
consists of vertical fins, permitting an up- 
draft of air to flow through the core and 
aid in cooling the rotor body. At 51,000 
x G, the temperature rise in the rotor is 
about 6°C after 20 minutes of running, and 
does not increase further with time. With 
the continuous-flow attachment ($625), 
maximum force is 28,000 x G, and sedi- 
ment-free effluent can be produced at rates 
up to several hundred ml per minute. 

A line of analytical ultracentrifuges, 
including both low and high temperature, 
as well as vacuum, modifications, is avail- 
able. For example, Model L ($4800) can 
achieve an RCF as high as 173,000 x G 
with certain rotors. It uses a 1!/2-hp 
universal motor which drives a step-up 
gear systen to give speeds up to 40,000 
rpm. 


Sharples 


The Sharples Corp., Philadelphia 40, 
Pa. manufactures a line of super-s) eed 
laboratory centrifuges specifically de- 
signed to give very large RCF’s on a | on- 
tinuous inflow of an emulsion or suspet -ion 
(e.g., Model T-1, about $1500). The 


Figure 16. A high speed angle rotor of Beck- 
man-Spinco, showing the central fins and insu- 
lated outer surface to reduce windage heating. 


construction of a typical Sharples con- 
tinuous laboratory supercentrifuge is 
shown in Figure 17. The rotor is a ver- 
tical cylinder of stainless steel that is sus- 
pended from the drive mechanism by a 
semi-flexible spindle, which permits the 
axis of rotation to adjust itself to coincide 
with the center of mass of the rotor during 
operation. The drive mechanism may be 
either a universal motor or a gas turbine. 


Figure 17. Schematic diagram of a Sharples 
laboratory super-centrifuge, showing applica- 
tion to the continuous separation of two phases. 


The motor-driven centrifuge rotates at a 
maximum speed of 23,000 rpm, orre- 
sponding, with the rotor employ::|, to 
13,200 X G. The motor is limited this 
order of magnitude of speed by the : ture 
of its construction; higher speeds _ pply 
such large centrifugal forces to the :.0tor 
armature that the coil windings i con- 
tains would literally explode. (T 5 5s 
in fact, a fundamental factor that mits 
the maximum safe operating speed. any 
rotating mechanism containing coi! vind- 
(Continued on page A352) 
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FILTRATION CHART 


5#5 Analytical Filter Papers 
Quick Rekrence Colabg 


Soft loose texture. Intended for rapid filtration 
laboratori of coarse and 
extremely low ash content of the paper are eucatint 


CARL SCHLEICHER & SCHUELL Co. 
Keene, New Hampshire 


_ |ILTBR PAPER DATA FOR QUICK REFERENCE js Carl Schleicher & Schuell Co 
: iy Valuable up-to-date SaS Quick Reference Catalog ee Keene, New Hampshire, Dept. JC-69 
a gives filter paper data at a glance. Eight color pages. 


e. Sections on filter paper: Ash Free (less than — 
Le 0.007% ash); Qualitative; Hardened and 


(Name) (Position ) 


|‘igh Wet Strength; Folded; Miscellaneous and Filtration (Company) 


Specialties. Description of each paper, uses, 
circle diameters, sheet sizes. INCLUDES HANDY ‘ 


(City) (State) 


S&S FILTRATION CHART showing retention values. 
(0 Also send S&S Analytical Filter Paper Sampler 


Send for your S&S Quick Reference Catalog now 


is ASH FREE FILTER PAPERS 
: Ash-Free. Extra rapid. High wet th. Thi ; 
de such iron and aluminum hydroxides, ets, ihe individual metallic 
ng selatinous precipitates from sodium hydroxide media useful in the filtration of bulky 
4 Diameter, cm. 5% 7 
Cin milligrams) a as 
4 Ash-Free. Thick. Retentive. iz 
filter speed. This highly aheorbent paper provides increased retention without loss of 
: 
‘ 
3 
0 
F 
y 
\- 
Bpecify ANALYTICAL, FILTER PAPERS | 
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For hard-working 
laboratory surfaces 


a bright new touch 
of personality... 


J-M COLORLITH*...handsome, tough, colorful 


Now, no matter what the work load, laboratories can be 
bright, colorful, pleasant places to be in. This completely 
inorganic material, properly coated with a clear lacquer or 
equivalent to meet specific service requirements, gives 
table tops greater toughness and durability than natural 
stone—at lower cost. 

Fabricated from asbestos fiber, Portland cement, and 
chemically resistant colorings which run all the way through 
the sheet, Colorlith withstands heat, flame, moisture .. . 
acids and solvents in working concentrations. It comes in 
large 4’ x 8’ sheets which can be cut in any shape. Thick- 
nesses range from 114" all the way down to 14"; 14" can be 
used safely because of great uniform strength. 


brochure EL-62A. Johns-Manville, Box 14, New York 16, 
New York. In Canada, Port Credit, Ontario. RODU.T 


LE 
_ Write for Colorlith specification sheet EL-94A and | 


JOHNS-MANVILLE 


- 
Eu 3 modem decorator 
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now 
.heavy duty 
Stirring 

under load 
without slippage 
—even at 
low speeds! 


HEAVY 


LABORATORY 


For all around laboravory usé, no other 
unit made can approach the performance 
of this powerful, dapindible motor stirrer! 
This exclusive Greiner unit will not slip under 
load . .. even at low speed or when wet 
or oily—unlike any other types of variable 
speed motors using cone or disc clutch devices 
for spe~d adjustment. Its 1/50 h.p. back 

gear motor, with a positive worm gear 
reduction of 3 to 1, provides speed control 
from full speed of 5,000 rpm on 


extension of armature shaft to 1,700.rpm G22760 


on reduced speed shaft. ae 


GREINER Co. 


G22762 
20-26 N. MOORE STREET (Gb lo,) vers 222,m. v.13, ¥. 


6 22760 Stirrer Motor, improved Form, Universal With Rheostat, fitted 

with positive ball joint clamping arrangement for quick and con- 

venic ::t setting of either shaft in either vertical or selected angular 

Posit:on, and with speed controlling rheostat enclosed in 

supporting frame. 

1/50 5p universal ball bearing motor for D.C. or A.C. 

ae reduction at stirrer shaft even at low speeds without loss 
torque due to gear reduction. Armature speed not reduced 

to po it where load will affect or stop rotation. 

Adju: ible lateral angularity of stirrer shaft in 30° steps by 

totati.¢ gear housing. 

Swit.’ for line circuit in rheostat with knob and graduated dial 

for s}. ed control. Mounted in housing between clamp and motor 


mou in if, thus giving greater clearance for stirring large diameter 
containers. 

New design with fully enclosed frame makes motor safe to use 
with inflammable liquids 

Fitted with best quality standard keyless Jacobs chuck to hold 
shafts from less than 1/16” to slightly over 1/4”. Fitted with 
pulley for belt drive when desired. Complete as described with 
chuck and clamp, but without propellers or special stand. For 
operation on 110 volts A.C. or D.C. Each .0........c.cccceceeeeeeeees 72.50 
G 22762 Stirrer Motor and Rheostat, same as G22760, but 220 volts 
G 22785 Special Support Stand, with 12” spread and 30” chrome 1; 
plated rod. Each 11.50 
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LOMB 
STEREOMICROSCOPES 


| FEATURING 
1 
| STEREO 


Le 
CONTINUOUSLY 
VARIABLE POWER 


Here’s a completely new optical concept to speed 
and simplify work requiring 3D views. Just turn 
the magnification knob and watch the crisp stereo 
image zoom to the exact size you need. Not just 
a few fixed powers, but amy power within the wide 
stereo range. The newest step forward to faster, 
easier 3D work . . . exclusive with Bausch & Lomb. 


Featuring Exclusive POWER POD Design Concept 
e Sealed to prevent dust and foreign matter 
from entering optical system! 
e No nosepiece! 
e No individual objectives . . 
no objectives to change! 
e No image jump! 


aan e No image blackout! 
Featuring NEW LOW PRICE 
rh i BAUSCH & LOMB OPTICAL CO. ... about one-third lower than previous line! 
i 2 4 | 66142 St. Paul Street, Rochester 2, N. Y. | 
if [ Send me new B&L Stereomicroscope Catalog D-15. 
ie at (0 Schedule a demonstration at my convenience. 
I'd like to borrow a B&L Stereomicroscope for 15-day > 
Name, Title .............:...- : 
Address America’s only complete optical source 
City ... from glass to finished product 
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Low-cost PYREX brand burettes 


Now buy only the accuracy you need 
«+. at a price that makes sense 


These new Pyrex brand Accu-RED Burettes 
are priced at 38% less than our precision (cer- 
tified) models Nos. 2130 and 2131. 

But they provide all the accuracy you need 
for many tasks that do not require extreme pre- 
cision. For example, tolerance on the 25 ml size 
is +0.06 ml. 

Moreover, the low price does not mean any 
sacrifice in quality. You still get all the advan- 
tages of labware carefully crafted from PyREXx 
brand glass No. 7740; no worries about cor- 
rosion or contamination. 

And the easy-to-read markings are in to stay 
because AcCCU-RED is part of the glass. Lines 
and figures will last as long as the burette does! 

Other features include an improved pressure 
clip that holds the plug firmly in place and 
smoothly-finished, double-beveled tip. 

You can get these new burettes in 10, 25, 50 
and 100 ml sizes . . . with ACCU-RED or white 
markings. Either type is the answer to your 
accuracy—at-a-price—need in quality labware. 

Contact your usual source of supply. Or take 
a detailed look at the full line of fine glass lab- 
ware from Corning by sending for the basic 
reference, Catalog LG-1. Write to us at 76 
Crystal Street, Corning, New York. 


ot 


CORNING MEANS RESEARCH IN GLASS 


CORNING GLASS WORKS 


PYREX’ laboratory ware |... the tested wool of modern research 
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Chemical Instrumentation 


ings.) The gas turbine is free of this re- 
striction, and its speed of rotation is 
limited only by the gas pressure and the 
mechanical strength of the structural parts 
and bearings. The construction of a tur- 
bine drive is indicated schematically in 
Figure 18. The Sharples turbine-drive 


f 


Figure 18. Diagrammatic representation of the 
principle of operation of a gas turbine drive. 


supercentrifuge operates at 50,000 rpm. 


maximum, producing in a special rotor a 
maximum RCF of 62,000 x G. The 
compressed air or steam supply required 


for this device is 29 cubic feet per minute . 


at 40 pounds per square inch pressure. 
Depending upon the physical properties 
of the emulsion or suspension being clari- 
fied, the throughput in these instruments 
may range from a few ml to several thou- 
sand ml per minute. 


Precision Scientific 


Precision Scientific Co., Chicago 47, 
Illinois, manufactures several small, table- 
top centrifuges particularly suitable for 
clinical and semi-micro or micro-analytical 
work. The “Centricone’’ series includes 
a single-speed induction-type motor with 
50°-angle head, 8-place, 15-ml cups (No. 
67377, $65), as well as a universal type 
motor, variable speed, 8-place, 15-ml in- 
strument with maximum RCF of 4125 x 
G (No. 67390, $135). The “Universal’’ 
model has a trunnion-cup rotor that has 
four places, and can whirl 100-ml tubes at 
a maximum RCF of 1265 X G (No. 673- 
10, $250). 


Other Companies 


Small table-top centrifuges incorpo- 
rating some or all of the design features 
already described are available from: 
E. H. Sargent Co., Chicago 30, Ill. (uni- 
versal motor models ranging from $65 to 
$80); Fisher Scientific Co. (induction 
motor models ranging from $68 to $74); 
and Wilkens-Anderson Co. (Model 3080, 
induction motor, $47; Model 3096, for 
micro-work, induction motor, mechanical 
hand brake, $67.50). 

A small, automatically-timed, constant- 
speed centrifuge ($500) is made by Mine 
Safety Appliances Co., Pittsburgh 8, Pa., 
in connection with this manufacturer’s 
Particle Size Analyzer. In this applica- 
tion, it is essential that the speed and dura- 
tion of centrifugation be precisely repro- 
ducible. The motor is of the synchronous 
type (similar to the induction type previ- 
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ously described, but designed to minimize 
slippage, so that the speed is constant, 
regardless of the load), and a precision 
timer is employed. Speeds of 300, 600, 
1200, or 1800 rpm are available. 

A completely automatic tube centrifuge 
is available from Research Specialties Co., 
Richmond, California (Model 2340, $62- 
50). This device is designed to permit 
large numbers of tubes to be centrifuged 
in sequence without requiring the atten- 
tion of an operator. The tubes are stored 
in 13 circular racks on a turntable which 
surrounds the rotor housing, as shown in 
Figure 19. By rotation of the turntable, 
each rack is brought in turn beneath one 
end of a transfer arm, the other end of 
which is over one of the six cups in the 


=. 


Figure 19. The fully automated tube centrifuge 
of Research Specialties Co. 


centrifuge head. The arm is constructed 
to pick up a pair of tubes simultaneously 
at each end of the arm. When it has 
picked up a pair of tubes from the rack on 
the turntable and a pair from the centri- 
fuge head, it pivots 180° and deposits each 
pair of tubes in the holes just vacated by 
the other pair. In this fashion, the arm 
loads twelve unspun tubes into the centri- 
fuge head at the same time that it removes 
twelve spun ones, always keeping all the 
tubes in the same sequence as they were 
placed in the turntable. The centrifuge 
head now goes through its spin cycle, is 
decelerated and stopped, and is automat- 
ically turned to the correct position for 
exchange of the tubes in the proper se- 
quence. The turntable then presents 
another rack to the transfer arm for un- 
loading and loading. 


Bibliography 


“Centrifugal Foree Chart,” available 
from Phillips-Drucker, Inc., Astoria, 

. Oregon. 

“Dealer Sales Manual, 1954,” available 
from International Equipment Co., 
1284 Soldiers Field Road, Boston 35, 
Mass. 

Goxpine, H. B., “Centrifuging,”” Chapter 
III in Vol. III, “Technique of Organic 
Chemistry,” ed. by A. Weissberger, 
Interscience Pub. Inc., N. Y., 1950, 
pp. 143-170. 

SvepBerG, T., J. B., “De 
termination of Size and Distribution of 
Size of Particle by Centrifugal Meth- 
ods,” J. Am. Chem. Soc., 45, 2910 (19- 
23). 


The next article in this series will deal 
with principles of design and construction of 
laboratory vacuum pumps. 
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absorptio: 
spectrophotometr: 
¢colorimetr: 


In a wide variety... 
of 


rectangular and 
cylindrical 

gas cells 

test tubes 

® special cells 


Guaranteed... 
to 


specifications of 
transmittance 


® spectral range 


And available 
now! 

in a variety of 
optica! materials 
and in matched 
sets from 99 
dealer stocking 
locations in 


the U.S. and 


See your Beckman dealer or wr ‘¢ 
to us for CELL CATALOG 3L-5' 36 
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Beckman 
Scientific and Process jinstruments Di 
2600 Fullerton Road 
fh 


More Beckman DK’s are used in more applications than all other ultraviolet recording 
spectrophotometers combined...Why? Because the DK is a laboratory workhorse. Because it’s 
simple to use and automatic. % Because a complete line of accessories and a measurement range of 185 
to 3500 my make it versatile in use.% Because it’s the lowest priced recording spectrophotometer avail- 
able.% And because the DK is sold and serviced from over 75 locations throughout the United States. 
I. r detailed specifications on this outstanding Recording Spectrophotometer, contact your con- 


vc nient Beckman DK dealer or write us for Data File L-60-36. Beckman 


Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, Fullerton, California 


It's a Fact: For infrared spectroscopy, the low-cost Beckman IR-5 gives automatic, high resolution analyses in 16 minutes. 
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DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES 


FIRST THINGS 
COME FIRST 


Let’s talk of the man who wishes to con- 
struct a new measuring instrument. 


His first question does not concern the 
shape or color of the housing, the arrange- 
ment of the control knobs or dials or the 
materials to be used in construction. His 
first question must deal with the system 
or principle of measurement on which the 
new instrument is to be based. 


In the case of the analytical beam balance 
the choice lies between comparison of 
masses on opposite but equal arms of the 
beam or substitution of masses on one and 
the same beam arm. 


A study of the systematic errors inherent 
in the two weighing methods shows the 
clear advantage of the substitution prin- 
ciple. This is why Mettler built the first 
balance on the substitution principle and 
why the wide selection of Mettler balances 
available today is based on that principle. 


copy today. 


METTLER H-BALANCES 
ARE IDEAL for SCHOOLS 


Training students on METTLER balances 
prepares them for the instruments they will 
use later on. It saves valuable time of 
student and instructor. Space savings are 
substantial. Also, with weights built into 
the balance, the student does not have 

to buy his own set. 


The METTLER H-5 multi-purpose 
balance with capacity of 160 grams, 
optical scale of 1200 mg and precision 
of 0.1 mg is an excellent student 
balance. 


For those interested in a theoretical comparison of 
the two weighing methods we have reprints of a very 
interesting article by Dr. L. Biétry. Write for your 
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When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p> Fischer & Porter Co., 28 Jacksonville 
Rd.. Hatboro, Pennsylvania, has intro- 
duced a new Chemical Solution Feed 
Pump that features a hydraulically 
balanced Teflon slack diaphragm. The 
diaphragm is not connected to the plunger 
and is unconditionally guaranteed for the 
life of the pump. 


p> New, low cost electric bench furnace 
is equipped with a newly developed 
insulation which enables greatly improved 
furnace performance and _ economy. 
Working chamber capacity of furnace is 
equal to many units more than twice its 
over-all size and weight. Information is 
available from Electric Hotpack Co., 
Inc., 5097 Cottman Ave., Philadelphia 
35, Pennsylvania. 


p> A new idea in laboratory roller mills 
has recently been introduced by the 
McDanel Refractory Porcelain Co., Bea- 
ver Falls, Pennsylvania, manufacturers of 
industrial ceramic equipment for labo- 
ratories. 


> An entirely new electronic instrument 
which automatically prints the weight 
of samples in an analytical balance has 
been announced by Wm. Ainsworth & 
Sons, Inc., 2151 Lawrence St., Denver, 
Colorado. The unit consists of an Ains- 
worth Right-A-Weigh analytical balance, 
an electronic unit, and an 8-place printing 
adding machine. It covers the range 
from 200.0000 grams to 000.0001 grams. 


> Kewaunee Manufacturing Co., 5014 
So. Center, Adrian, Michigan, has just 
introduced a line of Auxiliary-Air Type 
Airflow Fume Hoods. These fume hoods 
operate with the same high efficiency as do 
stundard Airflow Fume Hoods, but use a 
ratio of 50% room air from the building 
ai: -conditioning system and 50% auxiliary 
air. 


> Nuclear-Chicago Corp., 229 W. Erie 
8. Chicago 10, Illinois, announces the 
miinufacture and distribution of an 
e\ensive line of high-quality, boron 
tr'luoride neutron detectors ranging in 
si’e from 42 inches long, small-diameter 
p:.bes to commonly-joined multiple tube 
wits, The detectors come in several 
c:thode materials; copper, brass, and 
St..inless steel. 


p> A new chromatography cven is being 
introduced by National Appliance Co., 
7634 8. W. Capitol Highway, Portland 10, 
Oregon, manufacturer of a complete line 
of laboratory apparatus. 


p> Central Scientific Co., 1700 Irving 


Park Rd., Chicago, Illinois, has developed 
a handy slide rule for the engineer or 
student interested in setting up a high 
vacuum system. Called the Vacu Rule, 
the device saves considerable time in 
calculating the required pumping speed 
for any vacuum system. 


p> The Vibron Electrometer is ideally 
suited for use as a null detector for such 
purposes as the comparison of ionization 
currents, and in applications involving 
Hall measurements of semi-conductors; 
voltage and resistance measurements on 
ferro-electrics; corrosion potential meas- 
urement; measurements on insulators; 
interface measurements on surfaces; con- 
tact potential measurements; dielectric 
studies and breakdown characteristics on 
materials, plastics, ceramics, ete. In- 
formation may be obtained from Herman 
H. Sticht Co., Inc., 27 Park Place, New 
York 7, N. Y. 


p> D. P. Bushnell & Co., Inc., 453 Bush- 
(Continued on page A357) 
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$-23207 POWER BORING MACHINE—Electric, Sargent. The 
apparatus is essentially a condensed drill press with the ver- 
tical motion inverted, the drilling platform being elevated 
with respect to a fixed bearing head by a compound lever 
mechanism. In operation the spindle which holds the borer is 
driven at a constant rate of 800 r.p.m. by a V-belt drive. This 
speed provides clean fast cutting over the entire range of 
common diameter from 5 to 22 mm. A safety limit adjust- 
ment saves cutting borer edges and eliminates frequent 
sharpening. This adjustment limit stop prevents contact of 
the cutting borer edge with the metal plate of the drilling 
platform but still permits penetration through the stopper 
into the rubber supporting disks and so assures clean breakout. 


POWER 
BORER 


Designed and manufactured by E. H. Sargent & Co. 


PRECISE 
BORING 
IN SECONDS 


Efficient Boring © Fast and Easy To Use 


Accurate Smooth Holes—You can bore as many 


holes as the area of the cork or stopper will allow. 


insures Parallel Alignment of Borings 
Compact—Portable—Balanced 


An ejecting rod supplied with the machine removes stop- 
per plugs by inserting the rod through the hollow shaft and 
borer. 

A special aluminum oxide sharpener supplied with the in- 
strument maintains the correct cutting edge angle of the cut- 
ting borer to insure quick smooth boring and long borer }:!«. 

Height, 13% inches; width, 6 inches; length, 14 inch«s; 
weight, 22 pounds. 

Complete with six S-23211 stainless steel cutting tubes in- 
cluding one each size Nos. 1 to 6 inclusive, three knurled ring 
holders, one bottle of Aerosol, ejecting rod, aluminum ox «'« 
sharpener and three wire cord and plug for operation fr 
115 volt, 60 cycle A. C. circuit 


For complete information write for bulletin No. PB 


SAI CS N } SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES CHEMICALS 
E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINC Ss 
DETROIT 4, MICH. « DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. « SPRINGFIELD, Nv. /- 
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ne!. Bldg., Pasadena, California, an- 
not nces new line of fifteen precision 
microscopes priced from beginner to 
expert. 


.\ thermal-conductivity-type constant- 
teniperature vacuum gauge having excel- 
leni sensitivity in two ranges, from 1 
micron to 100 microns and from 1 micron 
to 500 millimeters, is now available from 
Consolidated Electrodynamics Corp., 1775 
Mt. Read Blvd., Rochester 3, New York. 


p>» Thermo Electric Manufacturing Co., 
P. 0. Box 697, Dubuque, Iowa, announces 
a completely new development in top- 
loading electric furnaces. Type 2100 
Thermolyne Furnace is a multi-purpose 
unit, adaptable for use as salt bath, 
melting, vertical muffle, or crucible 
furnace. 


New Literature 


@ Bulletin No. 1505-5 on “Space Filters”’ 
may be obtained from Mine Safety 
Appliances Co., 201 No. Braddock Ave., 
Pittsburgh 8, Pennsylvania. 


@ A technical description of the use of 
urethane elastomers for industrial potting 
and encapsulating applications, Multra- 
thane, is available from Mobay Chemical 
Co., Pittsburgh 34, Pennsylvania. 


@ Copies of a technical bulletin and 
reference guide covering sodium phosphate 
products are available from the Inorganic 
Chemicals Division, Monsanto Chemical 
Co., 800 No. Lindbergh Blvd., St. Louis 
66, Missouri. 


@ \ new two-color, 24-page Plastic 
Laboratory Apparatus Catalogue, H 449, 
is announced by The Nalge Co., P. O. 
Box 365, Rochester 2, New York. 


@ The Science Materials Center has 
just issued a new, thirty-six page, free 
cu'alogue of nearly 400 age-graded, 
tested seience materials for young people 
from preschool through high-school age. 
l'\compassing such fields as astronomy, 
¢!.-mistry, electricity, engineering, mathe- 
‘ties, mechanics, nature study, physics, 
iation detection, and weather study, 
tl» Setence Materials Center Catalogue 
~cribes and illustrates scientific equip- 
' nt, Instruments, records, toys, and 
| ks that ean be ordered from its head- 
«rters at 59 Fourth Ave., New York 
Many of the items have been 
«signed by working scientists and edu- 
‘ ‘ors expressly for use by young people 
i classrooms, science clubs, or individually 

home, A substantial number have been 
‘ctamissioned by the Center, and have 
! -ver before been available. 


(Continued on page A358) 


SINGLE-STAGE 


VACUUM DISTILLATION PUMP 


Guaranteed Vacuum 20 microns (0.02mm Hg) 
Free-air Capacity 33.4 liters/minute 
Extra Large Oil Reservoir 
* Greater Free Air Capacity 
* Simple, Trouble-free Movement 
* Quiet Running 


Especially Efficient in 
Distillations Requiring 
Long, Continuous Service 


PRICE 


Complete with Motor 


1404H. WEGNER PUMP, Motor Driven. 1404F. WEGNER PUMP, Motor Driven. 
For 115 volts, 60 Cycles, A.C. Each $150.00 For 115 volts, D.C. Each $215.00 
For attached Belt Guard add $17.50 to prices. 


1404. WEGNER ounted. 
14041. WEGNER PUMP, Motor Driven. With pulley, but without meter, belt, or base. 
For 230 velts, 60 Cycles, A.C. Each $152.00 Each $115.00 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880- 
1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U.S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


Patent #2337849 


Spectroquality 
Solvents... 


A complete line of 24 solvents for spectro- 
photometric analysis, now in an exclusive 
package that really maintains absorbancy 
limits. Each lot checked in the ultraviolet 
and infrared regions for maximum trans- 
mission. Packed under an inert atmosphere, 
using a crown closure under a screw Cap. 
Label contains complete usage data. Spec- 
troquality Solvents are listed in the MC&B 
Catalog. Ask your Distributor for a copy, 
or write direct. 


Write for our free booklet, 
“SPECTROPHOTOMETRY AND THE CHEMIST” 


Matheson Coleman & Bell 
Division of The Matheson Company, Inc. 
Norwood (Cincinnati), Ohio; East Rutherford, N. J. 
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@ Booklet HSC-9, Laboratory Apparatus 
for Secondary School Chemistry, has been 
prepared by the Educational Service 
Dept., Central Scientific Co., 1700 Irving 
Park Road, Chicago 13, Illinois. 


@ A new price list of Atomic Energy 
Commission unclassified research reports 
for sale by the Office of Technical Services, 
U. 8. Department of Commerce, is now 
available from OTS on request. This 
cumulative listing of some 4000 AEC 
reports in the OTS collection includes new 


documents acquired since July 1958. To 
obtain the new list, request AEC Research 
Reports Price List No. 31 from OTS, U. 8. 
Department of Commerce, Washington 
25, D.C. 


@ Selective Abstracts, Inc., 855 Avenue 
of the Americas, New York 1, N. Y., 
is a newly formed organization with a 
new concept of professional service in the 
field of technical abstracts. Embracing 
six industries. . .Drugs, Cosmetics-Toi- 
letries-Pharmaceuticals, Foods, Plastics, 
Paints, and Advertising. ..each individ- 
ually printed and each issued twice 
monthly. 


@ Research Specialties Co., 200 So. 
Garrand Blvd., Richmond, California, 


More safety ... greater economy 
with unbreakable NALGENE Lab-ware! 


SAFETY BOTTLE CARRIERS prevent accidents and breakage. 

More than just a shell to hold contents and pieces of bottles broken in handling 
... these NALGENE Bottle Carriers cushion glass... actually eliminate breakage. 
Snap cover holds bottle firmly in place. Heavy wire handle sealed in plastisol. 


2 sizes: for 5-pint and 1-gallon bottles. 


publishes RSCo Review, a monthly bulleti, 
on “chromatographic materials,” 


@ Booklet 59—an illustrated up-to-da: 
catalogue of laboratory instruments d. - 
signed and manufactured exclusively | 
EK. H. Sargent & Co. for science a: | 
industry, is now available from Dey 
59, 4647 W. Foster Ave., Chicago, Illinois 


@ A low-cost automatic recording i) 
frared spectrophotometer designed ¢ 
pressly for every chemical laboratory 

described in a new 20-page brochur . 
Bulletin 724, published by Beckm:) 
Instruments, Inc., 2500 Fullerton Rc , 
Fullerton, California. 


@ Volume 3, Number 2, April 195», 
Platinum Metals Review, a quarter|y 
publication, is available from J. Bish.) 
& Co. Platinum Works, Malvern, Peni- 
sylvania. 


@ SAMA Tentative Standards for Bine- 
tallic Thermometers and Liquid-in-Glass 
Industrial Thermometers are now available 
from the Recorder-Controller Section, 
SAMA, 370 Lexington Ave., New York 
17, N. 


@ A new bulletin, Catalogue 58, has been 
published by the Ertel Engineering Corp., 
Kingston, New York, describing their 
varied line of liquid handling equipment. 
It is profusely illustrated and shows the 
many types of Ertel filter sheets and 
filtering equipment. 


@ Careers in Science Teaching is an 
informative publication designed to give 
students who have an aptitude, an 
interest, and enthusiasm for science, as 
well as perhaps a gift for teaching, some 
specific information on this field, 

Action for Science Under the NDEA 
describes Title III which allocates federal 
funds to the individual states for the 
purchase of equipment, visual aids, 
source books, and minor remodeling to 
insure better facilities and their use in 
science, mathematics, and foreign lan- 
guages. 

Single copies of the above booklets are 
available from the National Science 
Teachers Association, 1201-16th St., N. 
W., Washington 6, D. C. 


@ Duralab Equipment Corp., 992 Lin- 
wood St., Brooklyn, New York, announces 
a complete line of Science Laboratory 
Furniture and Equipment for the Modern 
Science Classroom. Ask for Cataloyue 
DE-4, 


@ Three new brochures to guide young 
engineers during their first few years «!\cr 
graduation have just been announced )v 
the Training Committee of the Engines’ 
Council for Professional Developm: 


ANALYTICAL FUNNELS 

Rapid filtration . . . outside ribbing prevents 
air-lock. Molded from polypropylene . . . the 
only plastic funnels designed for analytical 
chemistry . . . cost less than glass. 


FILTERING FLASKS 
with Tubulation—500 ml. 
Special heavy wall withstands vacuums 


They are: 

Your First Five Years, which out!''°s 
the challenge to the young grad! ‘te 
embarking upon an engineering 
cites several guiding principles and - 
gests a six-point professional dev: » 
ment program. 10¢. 

Selected Reading for Young Engi 
with a preface which points out | 


(Continued on page A360) 
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ROCHESTER 2. NEW YORE 


for our catalog H-459 


WORLD’S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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in filtering. Increased demand and pro- 
eta duction allows new low price. 
Ask your dealer 


SAUTER 
ANALYTICAL 


BALANCES 


Features vernier projection of 200 mg, 
as one hundred scale divisions on either 
side of center zero. Exterior application 
of fractional ring weights from 100 mg 
up to 1,000 mg. 

Sensibility Reciprocal is 1/10 mg on 
vernier scale. Readability of 1/20 mg 
per half vernier scale division. 

Beam of aluminum alloy. Agate knives 
and planes. Air Dampers. 

Case of hand-rubbed mahogany, with 
counterweighted front slide and two side 
doors. 


THE MASTER soot 


The ptionally wide divisi of pro- 
jection system enable ready estimation 
of 1/20 mg without use of vernier. Ex- 
terior application of ring rider weights 
up to 1,000 mg. 

Sensibility Reciprocal of 1/5 mg on 
projection scale. Readability of 1/20 mg 
per quarter scale division. 

Beam of aluminum alloy. Agate knives 
and planes. Air Dampers. 

Case of hand-rubbed mahogany, with 
counterweighted front slide and two side 
doors. 


THE UNIVERSITY 


Exclusive Sauter Rider Transportation in- 
sures fast, accurate use of the rider scale 
which has 50 divisions on each side of 
center zero. 

Sensibility Reciprocal is 1/5 mg. Read- 
ability of 1/10 mg per half scale division. 

Beam of aluminum alloy. Agate knives 
and planes. 

Case of oak with counterweighted 
front slide. 


Write for 
Illustrated Literature 


WILLIS AVENUE . ALBERT! 
Ploneer 6-0254 
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“Two of the most important attributes 
the successful engineer must possess are 
first, the ability to deal with men and 
affairs, and second, the ability to read 
and absorb the written experience of 
others.” 15¢. 

Personal Appraisal Questionnaire is 
the third new publication. It is designed 
to aid the young engineer in evaluating 
his progress periodically so that he may 


effectively plan his steps in future profes- 
sional development. 10¢. 

Write ECPD, 29 W. 39th St., New 
York 18, N. Y., for these brochures. 


@ Laboratory Furniture, Inc., Mineola, 
Long Island, New York, announces the 
publication of its Short Form Educational 
Catalogue No. 59E-SF.  Profusely illus- 
trated and printed in three colors, the 
four-pager shows a comprehensive spread 
of typical Steelab standard science furni- 
ture. 


@ An up-to-date Technical Bulletin, C- 
9-231, on the product performance of 
their complete line of ‘“Dylene” poly- 


REYERS-PROGRESS BALANCES are fast and easy to use 


Knob-controlled fraction loader © Accurate to 1/100,000 of capacity © Lower Cost than most analytical balances 


Knob-controlled fraction loading com- 
bined with durability, ease of use, speed 
and an accuracy of 1/100,000 of capacity 
have made the Reyers-Progress Balance a 
first choice in many schools and colleges. 

Fractions of a gram are added or sub- 
tracted by turning the knob at the center 
of the base. The indicator, moving up or 
down the index, clearly and instantly 
shows the value of the weight added. The 
accuracy of the Reyers-Progress makes it 
ideal for gravimetric analysis and the prep- 
aration of solutions for volumetric analysis. 

In addition to wide use in high schools 
and colleges, industry and research are 
finding the accuracy, ease of use, durability 
and low cost of Reyers-Progress Balances 
valuable assets in their laboratories. 


ARTHUR S. LaPINE and COMPANY 


Some of the outstanding features of this 
Balance are: 
1) Case design allows access to pans 
from the front or sides. 
250 mm long index is graduated from 
0 to 1000 mg in 5 mg subdivisions. 
Beautiful mahogany case has chemi- 
cal-resisting Formica base. 
Counterpoised U-shaped clear plastic 
door. 
Fractions of a gram are added or 
removed by simply turning knob. 
Dimensions: Total Height—16”", Length of 
Base—13%”"; Width of Base—7%". 

When Ordering, please use this 

Catalog Number: CE1 2-47. 
Copacity, grams 50 100 200 
Sensitivity,mg 0.5 1.0 2.0 
Price, each $158.50 $158.50 $158.50 


© 


6001 SOUTH KNOX AVENUE 
CHICAGO 29, ILLINOIS, U.S.A. 


LABORATORY SUPPLIES - EQUIPMENT +» REAGENT AND INDUSTRIAL CHEMICALS 
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styrenes has been issued by the Plasti . 
Division of Koppers Co., Inc., 
Koppers Bldg., Pittsburgh 19, Penns, - 
vania. 


@ Aloe Scientific, 5655 Kingsbury, + 
Louis 12, Missouri, announces the Marc - 
April issue of New and Recent Devices. 


@ New Burrell Catalogue 84 lists a: 
describes more than 134 instruments a) | 
accessories available for gas and vay 
chromatography. In addition, 158 a - 
ferent listings of partitioning agents « - 
offered. Copies on request from Burr: | 
Corp., 2223 Fifth Ave., Pittsburgh |. 
Pennsylvania. Ask for Catalogue 84. 


@ After July 1, 1959 the National Bure:: ; 
of Standards will publish its Journal / 
Research in the following sections: 

Section A, Physics and Chemistry, wil 
cover a broad range of physical aid 
chemical research, with major empha-is 
on standards of physical measuremeiii, 
fundamental constants, and properties of 
matter. It will be issued six times a 
year, and the annual subscription will 
cost $4.00 (75 cents additional for foreign 
mailing). 

Section B, Mathematics and Matie- 
matical Physics, will present studies and 
compilations designed * mainly for the 
mathematician and theoretical physicist. 
It will include topics in mathematical 
statistics, theory of experiment design, 
numerical analysis, theoretical physics 
and chemistry, and logical design and 
programming of computers. Short nu- 
merical tables will also be included from 
time to time. Section B will be issued 
quarterly, and the annual subscription 
cost will be $2.25 (foreign, 50 cents 
additional). 

Section C, Engineering and Instru- 
mentation, will report results of interest 
chiefly to the engineer and the applied 
scientist. This section will include many 
of the new developments in instrumenta- 
tion from the Bureau’s work in physical 
measurement, data processing, and de- 
velopment of test methods. It will 
also cover some of the work in applied 
mechanics, properties of engineering m:- 
terials, building research, and cryogenic 
engineering. Section C will be issued 
quarterly, and the annual subscription 
cost will be $2.25 (foreign, 50 certs 
additional). 

Section D, Radio Propagation, is to be 
edited at the Bureau’s Boulder (Colorado) 
Laboratories. It will report research: in 
radio propagation, communications, «1d 
upper atmospheric physics. Topics to ! 
covered include propagation in ioni’: 
media, scattering by turbulence, effec! o 
irregular terrain on propagation, 
fraction and scattering by solid obsta 
propagation through time-varying me. 
surface waves, and antennas. Sectio: 
will be issued six times a year, and 
annual subscription cost will be * 
(foreign, 75 cents additional). 

Order from your nearest U. 8. Dep 
ment of Commerce Field Office or Su 
intendent of Documents, U. 8. Gov: 
ment Printing Office, Washington 
D.C. 
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Complete NEW Line... ENGINEERED 
for the Modern Laboratory ly 


EXTENSION CLAMPS—Precision cast in 
specially selected, non-ferrous alloy with 
permanent, high impact and shear 
strength plus extreme rigidity. ‘Bridge 
beam” jaws. Special attention given to 
all stress points. 


EXTENSION CLAMPS 


Description Each In Doz. lots 
(Smail), Plastisol Tips, 8” long, 1:/.” dia. jaws $1.10 $ .99 
JC-40214L Same as 40213L, but with asbestos fabric sleeves 1.20 1.08 
JC-40215L (Large), Plastisol Tips, 9” long, 2'/.” dia. jaws . 1.26 1.12 
JC-40216L Same as 40215L, but with asbestos fabric sleeves 1.35 1.21 


UTILITY CLAMPS—Extremely adaptable, this clamp com- 
bines two innovations: the extra-rugged ‘‘C’’ clamp and La- 
basco’s firm grip clamp jaws. Self-aligning screw adjust- 
ments, extra-large seating surface for jam nut assure posi- 
tive positioning and prevent turning or slipping. True-Center 
design assures perfect alignment for ring stand set-ups. 


UTILITY CLAMPS 


Catalog # Description Each _ In Doz. lots 
JC-40223L. Plastisol jaws hold up to 1'/.” dia. $1.35 $1.21 
JC-40224L Same as 40223L but with asbestos fabric sleeves 1.40 1.26 
JC-40225L Plastisol jaws hold up to 2'/2” dia. 1.45 1.30 
JC-40226L Same as 40225L but wiih asbestos fabric sleeves 1.50 1.35 


MULTI-USE, 3-FINGER CLAMPS (Used with Clamphold- 
ers)—Extra-strength alloy, unique, paddie-shaped finger de- 
sign, heavily plated jaws give surer grip than any similar 
clamp. Greatly strengthened yoke and jaws at stress points, 


streamlined appearance, concealed plated springs. Easy 
operating wing screws, complete corrosion protection. 
MULTI-USE, 3-FINGER CLAMPS 
Catalog # Description Each _ in Doz. lots 
JC-40227L Plastisol Tips, 10'/2”, long, 3'/.”, dia. jaws $1.70 $1.53 
JC-40228L. Same as 40227L but with asbestos fabric sleeves 1.80 1.62 


Only LABASCO 
Clamps have 
All these 
Features! 


GREATER GRIPPING 
PLASTISOL JAWS 
MORE SECURE LOOKING 
TRUE-CENTER ALIGNMENT 
CORROSION PROTECTION 


Send to Dept. JC for new Bulletin, 
listing still lower prices on larger 
quantities and describing other La- 
basco clamps and accessories, in- 
cluding: 


Swivel-Type and Right Angle 


Swivel-Type Clamp Holders 

Double Jaw Clamps 

Burette Clamps 

Water Bath Clamps 

Hosecocks, small or King Size 

Structo-Frames, No tools 
required for assembly 


CLAMP HOLDER (Stationary 
Type)—Reinforced by extra fil- 
leting and heavier ribs at points 


DOUBLE BURETTE HOLDER— 
Most thoroughly engineered bur- 
ette holder ever manufactured, 


STAN DARD SCIENTIFIC 


of strain, these are the tough- 
est, most rigid clamp holders 
available. An 
view of the rear fastener results 
from Labasco’s special-angle 
design. 


JC-40217L Clamp Holder (Stationary 
Type). Each $.60; In Doz. lots. $.54 


unobstructed 


808 BROADW. 
“NEW YORK 3, 


designed for easier use, greater 
safety ... special high strength 
alloy. ‘Corrosion protected. All 
springs enclosed for safety and 
long life. Wide, finger contoured 
grips for non- slip control. Pre- 
cise center distance maintained. 
Sure-grip, knurled post-screw 
located in front. 


JC-39480L Double Burette Holder, plasti- 
sol tips, Each $4.00; In Doz. Lots: $3.60 


LABORATORY 
APPARATUS 


REAGENTS 
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DON’T FORGET TO ORDER 


FOUNDATIONS OF CHEMICAL KINETICS 


By Sidney W. Benson, University of Southern California. McGraw-Hill Advanced 
Chemistry Series. Ready in January; 1960. 


A senior-graduate text and reference book for students and research workers. The 
book has a two-fold purpose. First, to present to the elementary student (at the senior 
or first year graduate level) a critical and complete account of the theoretical back- 
ground of chemical kinetics, and to introduce him to the methods of utilizing kinetic 
concepts in such diverse areas as catalysis, enzymes, and electrode reactions. Second, 
the book is intended as a reference book for workers in the field of gas phase and free 
radical kinetics. 


CHEMICAL ANALYSIS: An Advanced Text and Reference 


By Herbert A. Laitinen, University of Illinois. McGraw-Hill Advanced Chemistry 
Series. Ready in January, 1960. 


This advanced-level text and reference book is by one of the most respected and ad- 
mired chemists in the country. It covers the fundamental principles underlying 
chemical methods (as contrasted to instrumental methods) of analysis. Special em- 
phasis is placed on equilibria, kinetics, and mechanisms of the imortant types of 
chemical reactions involved in chemical analysis; on methods of separation and on the 
application of statistical methods to sampling, experiment design, and interpretation of 
results. 


INSTRUMENTATION IN SCIENTIFIC RESEARCH: Electrical Input 


Transducers 
By Kurt S. Lion, Massachusetts Institute of Technology. Ready in September, 1959. 


A reference book for all fields of science, engineering, and medicine where electrical 
instrumentation is used as a research tool. The purpose of the volume is to provide 
a complete collection of the existing basic methods and systems used as input trans- 
ducers in electrical instrumentation. The book is a comparative study and analysis 
of electrical input transducers or sensing elements. Almost all input transducers 
for mechanical, thermal, magnetic, and electric quantities and for optical and nuclear 
radiation are presented. 


HIGH RESOLUTION NUCLEAR MAGNETIC RESONANCE 


By J. A. Pople, Cambridge University; W. G. Schneider, National Research Council of 
Canada; and H. J, Bernstein, National Research Council of Canada. McGraw-Hill 
Advanced Chemistry Series. Ready-in June, 1959. 


Written primarily for the chemist and physicist, this very important and timely 
volume explains the principles underlying high resolution NMR, and describes the 
range of applications for this newly-developed analytical method of structure deter- 
mination. It provides a comprehensive treatment of theoretical principles and experi- 
mental applications. Certain parts of the book are designed to serve as an introduc- 
tion for those primarily concerned with the practical application of the technique. 


330 West 42nd St. 


Send for Copies 


McGRAW .-HILL 
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BEFORE YOUR VACATION STARTS 


NUCLEAR MAGNETIC RESONANCE: Applications to Organic 
Chemistry 


By John D. Roberts, California Institute of Technology. McGraw-Hill Advanced 
Chemistry Series. 118 pages, $6.00. Just Published. 


This brief book is the outgrowth of some forty lectures in which it was attempted to 
explain the phenomenon of nuclear magnetic resonance absorption and the uses of 
high-resolution nuclear magnetic resonance spectroscopy. It will be of service to 
practicing chemists and students as a guide to various applications of NMR spec- 
troscopy and an introduction to other authoritative works. Throughout, the coverage 
is illustrative rather than comprehensive. 


RADIOISOTOPE TECHNIQUES 


By Ralph T. Overman, Oak Ridge Institute of Nuclear Studies; and Herbert M. Clark, 
Rensselaer Polytechnic Institute. Ready in January, 1960. 


A laboratory textbook designed to give the principles and typical procedures of working 
with radioactive materials. It is for use both as a text, in formal courses dealing with 
radiochemical techniques, and also as a reference and source book for these laboratory 
procedures and manipulations. Discussions and techniques are included relative to 
the detection of radiation, errors in radioactivity measurements, the preparation of 
radioactive sources, the laboratory characterizations of radiation, and applications of 
radioisotopes. Approximately 1,000 references to literature dealing with these tech- 
niques are included. 


LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY 
By Kenneth R. Wiberg, University of Washington. Ready in January, 1960 


A modern and practical book designed to introduce advanced undergraduates and be- 
ginning graduate students to the basic methods of organic chemistry laboratory 
technique. It covers the procedures and methods of purification of liquids, solids, and 
gases, and then considers the methods of separation and purification which are based 
on partition between phases. An attempt has been made to cover all of the most 
important techniques and to briefly describe others. 


PRINCIPLES OF BIOCHEMISTRY, Second Edition 


By Abraham White, Yeshiva University; Handler Philip, Duke University; Emil L. Smith, 
University of Utah College of Medicine; DeWitt Stetten, Jr., Nationa! Institute of Health, 
Bethesda, Md. 1070 pages, $15.00 Just Published. 


A basic, modern textbook of biochemistry, this work emphasizes the fundamental 
principles and concepts of the subject, with consideration to the mechanisms of, and 
factors influencing, biological reactions where they are known. Written as a con- 
tinuous story, the book is an exceptionally well-balanced presentation with significant 
emphasis on the dynamic aspects of the subject. 


Make Sure That You’ve Ordered These Newly Published Books 


ADVANCED ANALYTICAL CHEMISTRY QUALITATIVE ANALYSIS by Moeller, 535 
by Meites and Thomas, 540 pages, $8.90 pages, $6.50 

FUNDAMENTAL CONCEPTS OF 
CHEMICAL PUBLICATIONS by Mellon, § ORGANIC CHEMISTRY by Gilreath, 445 
327 pages, $7.00 (Third Edition) pages, $7.50 


On Approval 


BOOK COMPANY, Inc. 


New York 36, N. Y- 
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Every bottle a bargain... 


10 TO 15% DISCOUNT 
ON NEW 
FISHER SIX-PACKS 


Here’s a new idea in bulk buys. Fisher 
offers you—for the first time anywhere— 
substantial discounts of 10 to 15% on the 
purchase of a single case. 


And the case is smaller, too—with the ex- 
ception of five-pound and one-gallon units 
that are packaged 4 to a case, all other 
sizes were reduced to 6 to a case rather 
than 12. 


Now, too, you can make up assorted lots 
of organic and inorganic chemicals—10 to 
49 cases at discounts of 15 plus 5%; 50 
cases and over, 15 plus 10%. 


Fisher’s new, liberal discount schedule ap- 
plies to all grades of chemicals and rea- 
gents. Here is one more reason to use 
Fisher as your one source—remember, the 
Fisher Chemical Manufacturing Division 
produces the industry’s most comprehen- 
sive line of high-purity reagents. B-101a 


FISHER 
SCIENTIFIC 


IN THEU.S.A.- Cleveland St.Louis IN CANADA 
Detroit Washington Egmonton 
‘alo 


ew York . 
Charleston, W.Va. Philadelphia IN MEXICO Montreal 
Chicago Pittsburgh Mexico City Toronto 
America's Largest Manufacturer-Distributor of 
& Reagent Chemical: 
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New Chemicals 


@ Lanthanum Chloranilate is a reagent 
specifically designed for a rapid, sensi- 
tive, colorimetric micro-determination of 
fluorides. Contact Fisher Scientific Co., 
309 Fisher Bldg., Pittsburgh 19, Penn- 
sylvania. 


Miscellany 


% The Oak Ridge National Laboratory 


has announced that the Third Conference 
on Analytical Chemistry in Nuclear 
Reactor Technology will be held at 
Gatlinburg, Tennessee, On October 26, 
27, and 28, 1959. 

The general theme of this conference, 
analysis of reactor materials following the 
operation of nuclear reactors, comple- 
ments sequentially those of prior meetings 
which dealt with, (1) advances in the 
chemical analysis of important reactor 
materials, and (2) the role of analytical 
chemistry in the startup and operation of 
nuclear reactors. 

All communications relative to the 
conference, including the submission of 
manuscripts and abstracts, should be 
directed to: C. D. Susano, Oak Ridge 
National Laboratory, P. O. Box Y, Oak 
Ridge, Tennessee. 


*% During the 1959 Summer Session the 
special course on ‘Pharmaceutical Lit- 
erature and Librarianship” (LS s220P) 
will again be offered at the Columbia 
University School of Library Service. 
The instructor for the course will be 
Miss Winifred Sewell, Librarian of the 
Squibb Institute at New Brunswick, 
New Jersey. Applications for admission 
and information about related courses 
being offered at the. School of Library 
Service during the summer may be ob- 
tained from the School of Library Service, 
Columbia University, New York 27, 
N.Y, 


% A new, educational motion picture 
which describes the applications of basic 
refractory products particularly in steel, 
cement, glass, and copper industries has 
been released by the Kaiser Chemicals 
Division, Kaiser Aluminum & Chemical 
Corp. It is being distributed nationally 
by Modern Talking Picture Service, Inc., 
or is available upon request from Kaiser 
Chemical Division regional offices located 
at 1924 Broadway, Oakland, California; 
518 Calumet Bldg., Hammond, Indiana; 
and 3 Gateway Center, Pittsburgh 22, 
Pennsylvania. 


% Solid state research at the National 
Bureau of Standards is part of a general 
scientific effort to solve the puzzles posed 
by different materials. During the past 
10 years, since the invention of the 
transistor, the demands of technology for 
new electronic semiconducting devices 
have become more and more insistent. 
The Bureau helps meet this need by 
providing data on ‘he basic properties of 
materials showing potentialities for prac- 
tical application. 


NEW! 


th 
6 EDITION 


DISCOVERY 
Of the 


ELEMENTS 


by 
Mary 
Elvira 
Weeks 
COMPLETELY REVISED and RE- 
WRITTEN! 
Brought up-to-date to include 
all the exciting new discoveries 
of the past decade. . . the 
author has re-written every 
chapter, stressing the signifi- 
cance of early discoveries in 
terms of what we know today 
and incorporating all the new 
factual and anecdotal material 
that has come to light. 


SPECIAL CHAPTER ON ELE- 

MENTS DISCOVEREDBY ATOMIC 

BOMBARDMENT By Henry M. 
Leicester, Ph.D. 


328 PAGES LONGER THAN FIFTH 

EDITION! Packed to the covers 
with fascinating and enter- 
taining new material. 


GREATER READABILITY! Com- 
pletely new format and type 
style have been employed to 
assure easy-to-read legibility 
throughout. 


TEACHER, STUDENT OR SEA- 
SONED CHEMIST, reading for en- 
joyment only, will find Di:- 
covery of the Elements an u- 
usual treat. Rarely has s» 
much instructive informatic” 
been presented in such deligh 
fully entertaining fashion! 
920 pages $10.00 postpo 
ORDER YOUR COPY TODAY 
CHEMICAL EDUCATION 


PUBLISHING CO. 
EASTON, PA. 
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And what difference it makes! You can now make three 
times as many weighings per hour as before with Torsion’s 
new Dial Balance. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “‘fine” weighing after.the weight has been 
determined to within 1 gram. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
position of indicator noted, balance arrested again, 

slide weight repositioned and so on until the 

weight is determined within .01 gram. 


All this time consuming “‘cut-and-try” procedure is replaced 
with a simple graduated dial which can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below one gram) can be 
“dialed-in”—and in the time. 


Unconditional Guarantee 


In keeping with Torsion’s Million-Plus con- 
struction, the new Dial mechanism retains its 
original accuracy after more than a million 
weighings. That’s why Torsion Balance has un- 
conditionally guaranteed the entire Dial mecha- 
nism. 

DLT2, shown above, has a capacity of 120 
grams, and a sensibility reciprocal of 10 mgs. 
(10 mgs. moves the rest point one division). 
DLT2-1 has the same specifications but is 
equipped-with a scoop for seeds or other bulky 
material. 

For more information contact your laboratory 
supply house or write us. 
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NEW! 1959 Edition 


Chart and 48-page Key Booklet both completely revised. 


New Type faces for maximum legibility. 


Lithographed in six colors. 


ne PERIODIC CHART OF THE ATOMS == 
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Electronic The Atoms Grouped According to the Number of Outer [Valence] Electrons 
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LATEST OFFICIAL DATA ON ALL 


The Periodic Chart of the Atoms, published exclu- 
sively by Welch, is recognized throughout the world as a 
most authoritative and comprehensive presentation of 
the principal facts about all known atoms, including 
artificial transuranic elements recently manufactured. 

Its information is sufficiently detailed to serve the 
most advanced workers in atomic physics, yet it pre- 
sents basic facts clearly to students of elementary high 
school chemistry and physics. The characteristics 
most used in elementary classes, such as the Atomic 
Number, the Atomic Weight, and the Symbol of each 
element, are in large display type, the rest being less 
prominent. Its organization is such that the student 
is constantly made to visualize each characteristic in its 
proper place with respect to the whole picture of atomic 
structure. 

The chart is beautifully lithographed in six colors on 
heavy chart paper coated with a plastic film especially 
treated to prevent glare. The atomic number is black, 
the atomic weight red. Other color differentiations 
make the symbols easily distinguished and their mean- 
ing clear. 


ESTABLI 


1515 SEDGWICK STREET, DEPT. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


No. 4854. 


102 ELEMENTS THROUGH NOBELIUM 


Prepared under the editorial supervision of DR. WILLIAM F. MEGGERS, National Bureau of Standards 


A comprehensive, 48-page Key booklet is furnished 
with each chart. It contains a’ brief discourse on the 
atom and the periodic law, a bibliography, a detailed 
explanation of the chart data, numerous tables and 
graphs, and a large black and white reproduction of the 
chart. 


4854. CHART OF THE ATOMS, 1959 Edition. 

With formed-metal chart molding at top and bottom 
with eyelets for hanging, non-glare protective coating, 
and Key booklet. Each, $7.50 


4854A. CHART OF THE ATOMS, 1959 Edition. 
Mounted on a spring roller within a metal case, suita- 

ble for permanent wall mounting, non-glare protective 

coated, and with Key booklet. Each, $15.00 


4858. KEY. For Chart of the Atoms. 

Many students want their personal copy of the Key 
booklet for further study and review. Teachers often 
make the study of the key a class project or the subject 
of special reports. Each, $1.00 

Per Dozen, $9.00 Lot of 100, $65.00 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


SHED 1880 
D, CHICAGO 10, ILLINOIS, U.S.A. 
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NEW from PRENTICE-HALL .. . 


This NEW text by William H. Hamill, University of Notre Dame and 
Russell R. Williams, Haverford College, is designed for a first course in 
physical chemistry, and offers a complete range of subject matter. 


The first eleven chapters of the book cover chemical thermodynamics, 
emphasizing its operational nature and overall unity. The material 
is arranged to permit the treatment of chemical equilibrium as early as 
possible. Thus, Chapter 4 introduces the second law of thermodynam- 
ics and the free energy change as a criterion of reversibility in isothermal 


H AMILL and WILLI AMS’ processes, while in Chapter 5 gaseous chemical equilibria are fully 


treated. 


The more general treatment of the second and third laws of thermo- 
dynamics is found in Chapter 6, and in the succeeding chapters, these 
principles are applied in a consistent manner to a variety of physical 
and chemical phenomena. 


Chemical kinetics is first introduced in Chapter 12 which contains the 


Prin ciples of basic material on this subject. This may be extended by Chapter 18 on 


radiation chemistry and photochemistry. 


The authors present a NEW treatment of the second law of thermo- 
dynamics. This treatment is simplified, yet rigorous, for isothermal 
processes and does not require the introduction of entropy at this point. 
The treatment is immediately applied to gaseous chemical equilibria, 
and the more general treatment of the second law, entropy, and the 


The text presents a unified treatment of chemical equilibria, phase 
equilibria, and colligative properties which emphasize the basic similar- 
ity of all these phenomena. The chapters on reaction rates, nuclear 
chemistry, and photochemistry and radiation chemistry, are up-to-date 
and reflect the authors’ extensive teaching and research experience in 
these fields. 


Chemical statistics, a new departure at this level, requires sustained, but 
conventional, mathematical treatment. Thermochemistry, chemical 
and phase equilibria, etc., are introduced sooner than usual to facilitate 
programming parallel experimental work. Simple numerical exercises 
are interspersed with textual material, and problems are included at the 
end of each chapter. 


Approx. 672 pp. Pub. June 1959 Text Price $8.75 


To receive approval copies promptly, write: Box 903 


PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 
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isotopically labeled substance, which is 
now so often used in biological experi- 
ments. In the second chapter the com- 
plicated work on the biosynthesis of 
cholesterol is reported and discussed with 
due attention given to experiments on 
the mechanism, the precursors and the 
site of this biosynthesis. A _ special 
paragraph is given to the discussion of its 
rate. Absorption and transport are 
treated in the next chapter and the role 
of fat, of bile, and of esterification is 
adequately elaborated. A short discus- 
sion of the lipoproteins is inserted here, 
but these important bearers of choles- 
terol are more extensively dealt with in a 


later part of the book on blood choles- 
terol. The next chapter on metabolism 
describes the physiological conversion of 
cholesterol into bile acids, steroid hor- 
mones, and other derivatives. The fol- 
lowing section of the book summarizes 
aptly the reports on the relationship 
between cholesterol and disease-states 
like cancer and atherosclerosis. A sep- 
arate paragraph discusses the interesting 
and somewhat neglected fact that cancer 
and atherosclerosis seem to be mutually 
exclusive. There follows a large chapter 
on blood cholesterol. Its presence in the 
different blood constituents, the influence 
of the diet, its behavior in pathological or 
disease states, and the action of the sex 
hormones is described. Experimental 
hypercholesteremia and the reaction of 


Organized in outline form with 


University of Chicago 
University of Missouri 
St. Ambrose College 


Designed to satisfy the requirements of the one-semester course. 


a 223-page supplement bound at the back, for chemistry majors. 


RECENT ADOPTIONS INCLUDE: 


Introductory Concepts, 60 pp.; Basi 
Price— $6.90 


ELEMENTARY 
QUANTITATIVE 
ANALYSIS 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 
University of Wisconsin 


a text proper for all students, and 


Stanford University 


Texas Technological College 
Wartburg College 


c Text, 480 pp.; Supplement, 223 pp. 


Teachers of Quant, Do You Have Your Examination Copy? 


ROW, PETERSO 


Evanston, Illinois 


N AND COMPANY 


White Plains, New York 
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the blood cholesterol to hypocholesterem |« 
agents, including sterols, steroids, and t!.. 
newer substances like 2-phenylbuty::: 
acid or nicotinic acid are considered her... 
The last chapter brings an excelle: ; 
description of the color reactions and t).« 
qualitative and quantitative methods for 
the analysis of cholesterol, including t}.« 
chromatographic procedures, which ae 
now so much in the foreground of i) - 
terest. An appendix contains physic | 
constants of cholesterol and derivativ: s 
and useful tables on cholesterol conten s 
of foods and in a number of physiologi: :| 
occurrences. Each chapter is accom) :- 
nied by an extensive list of pertinent 1 ‘- 
erences, and a good general index is 
attached. 

This book is a very useful addition to t \e 
literature of cholesterol and will be «p- 
preciated by the worker in the choleste: | 
field for whom it will be a readily accs- 
sibie source of information and to whom it 
is earnestly recommended. 


Erwin 

The Worcester Foundation 
for Experimental Biology 
Shrewsbury, Massachusetts 


Martin Heinrich Klaproth 1743-1817 


Georg Edmund Dann. Akademie Verlag, 
Berlin, 1958. x + 172 pp. 17 X 
24cm. 27 full pageillus. $4.75. 


This fine biography of an outstanding 
apothecary and chemist has long been 
needed. Although every chemist knows 
something of Scheele, only the specialists 
in chemical and pharmacal history are 
aware of the contributions of his con- 
temporary, which were on a par with 
those of the great German-Swedish 
scientist. Both were primarily phar- 
macists and made their living from this 
profession; chemistry was their avocation. 
However, their method of approach was 
fundamentally different. Scheele was 
purely a qualitative observer who applied 
his extraordinary chemical intuition to 
what he saw. Klaproth was a matter- 
of-fact individual, who had no use for 
theories or hypotheses; he relied on 
quantitative data entirely. 

Apprentice at 15, Klaproth was closely 
associated with pharmacy the remainder 
of his life, passing through the various 
grades until he eventually became owner 
of one of the largest pharmacies in Berlin 
and a member of the boards governing 
this profession in Prussia. He was a 
dominant force in the revision of the old 
Prussian pharmacopeia and set a model 
which was adopted by many couniries 
including the United States. 

His chemical researches were made 
mostly at night and during his free «ys. 
He was especially interested in the . »al- 
ysis of minerals and mineral product= and 
made fundamental contributions to ‘his 
field, with respect to methods and reag: 11ts. 
He was one of the first to insist on ‘ep- 
etition of analyses and absolutely rej. ‘ted 
the then common practice of roundi: < of 
divergent data. He published lit: ally 
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AS PART OF THE EXCITING GROWTH OF 
CONSULTANTS BUREAU 
AND ITS EFFORT TO BRING TRANSLATIONS OF 
RUSSIAN SCIENCE AND TECHNOLOGY TO THE 
MAXIMUM WESTERN READERSHIP ... WE ANNOUNCE 
THE FORMATION OF OUR NEW 


BOOK DIVISION 


Just as Consultants Bureau's publications have been geared and priced for laboratories and 
libraries . . . the books of the new division are — and designed with the individual 


scientists, educator and research worker in mind. 
The books listed below represent our first list . . . 


We shall soon begin translating and publishing Czech and Polish books as well. To 
keep abreast of these significant new titles, write for our catalog. 


Just Published 


. S. Pondoev 


NOTES ae SOVIET DOCTOR 


Introduction to the English translation, by 
lago Galdston, M.D., F.A.P.A. 


A “grand old man” of Russian medicine, who has practiced under two antagonistic forms of | 
society—the Czarist regime and Communism—has written an exposition of medical conduct 
and ethics for the Soviet medical student and the young Soviet doctor just starting his prac- | 
tice. This volume, designed for internal consumption, has been translated into English, 
and the result is a fascinating book for the Western reader—professional and layman alike. 
As Dr. Galdston so admirably sums it up in his Introduction: “This is a work of many | 
dimensions, one that affords the critical reader a variety of insights. (It) should prove of 
value to all who seek to understand the ‘orientation’ of the Soviet intellectual.” ($4.95) | 


A SUPPLEMENT TO “ PHYSICOCHMICAL BASIS OF THE ANALYSIS OF THE 


by E. M. Lifshits and E. L. Andronikashvili PARAGENESIS OF MINERALS 
ociety (just publi clo > $7. 
CrysTAL CHEMISTRY OF SIMPLE CoMPOUNDS OF URAN- 
1uM, THORIUM, PLUTONIUM AND NEPTUNIUM THe GEOCHEMISTRY OF RARE AND WIDELY SCATTERED 
by E. §. Makarov (July, clothbound, $5.25 ELEMENTS IN Sorts, 2nd Edition, Revised and En- 
y E. S. (July, d, $5.25) 
larged by A. P. Vinogradov. S red by the Geo- 
DENDRITIC Gumcesmavan, Sad Edition, Revised and chemical Society (just published, clothbound, $9.50) 
_Enlarged by D. D. Saratovki CorROSION OF CHEMICAL APPARATUS 
$5.60) by G. L. Shvartz and M. M. Kristal 
(just published, clothbound, $7.50) 
Sponsored by the Glass Division of the American Ceramic ConTEMPORARY EQuipMENT FoR WorK WITH 
Society, and the National Science Foundation RapIoacrivE IsoTOPES 
(just published, clothbound $20.00 ) Supplement 5, 1958 Soviet Journal of Atomic Energy 
( August, clothbound, $15.00) 


SYNTHESES OF HETEROCYCLIC COMPOUNDS 
edited by A. L. Mndzhoian ULTRASONICS AND ITS INDUSTRIAL APPLICATIONS 
(just published, clothbound, $6.00) by O. I. Bobikov ( August, clothbound, $9.75) 


CB translations by bilingual scientists include all photographic, 
diagrammatic, and tabular material integral with the text. 


at your bookstore, or on approval from 


CONSULTANTS BUREAU, INC. 
227 W. 17th St.,. NEW YORK 11, N.Y. 
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About College Textbooks 


student will make no better educational invest- 

ment than a thorough and continuing study of 

his textbooks. Dollar for dollar he will buy 
nothing during his college career which compares in 
value with the textbook. ‘American textbooks are,” 
in the words of a UNESCO official, “‘the envy of the 
world.” 

A college has, it has been observed, at least three 
chief functions: (1) to pass along to the student or- 
ganized information about his cultural heritage; (2) to 
excite him to bring into play to the fullest his own 
powers of initiative, imagination and critical judg- 
ment; (3) to show him how the frontiers of knowledge 
are advanced by research and scholarship. 

How is he to share in these exciting college ex- 
periences? Dedicated teachers are undeniably cen- 
tral in helping him, yet they are the first to stress that 
education (as opposed to training) is primarily an 
active, personal process. It is really up to the student. 
Learning for him, too, must be made something more 
inspired and meaningful than the seemingly endless 
accumulation of routine facts. 

This is where a good textbook plays its vital role. 
Indispensable as is the teacher, there is still no sub- 
stitute for the student alone with his book. As 
Carlyle put it: “After all manner of professors have 
done their best for us, the place we are to get knowledge 
is in books.” 

A certain distinguished educator asked himself re- 
cently: “If one could put his name as author on any 
book written in this century, what would it be?” His 
conclusion: “A textbook that has influenced genera- 
tions of college students and helped to shape an in- 
spiring course for thousands of college teachers.” 

Dodd, Mead and Company, established in 1839, has 
recently announced a broad new college textbook pro- 
gram. Dodd, Mead is not interested in mass printing 
of big lists of textbooks each season or in competing 
with itself on textbooks of its own, produced in the 
same or an earlier season. Rather, it will undertake to 
publish a select list of distinguished textbooks in 
various fields of learning. 

Dodd, Mead’s advisory editor in Chemistry is 
ProFEssor WALTER J. Moore of Indiana University. 

Correspondence with the publishers is invited. 


DODD, MEAD & COMPANY, INC. 


432 Fourth Avenue 
New York 16, N: ew York 
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hundreds of papers on mineral analy~’s, 
and it has been well said that he was to 
mineral analysis what Lavoisier was jo 
chemistry in general. 

Klaproth’s lasting fame will reside 
probably in his discovery of new elemen s: 
zirconium (1789); uranium (1789); ti a- 
nium (1792). He independently « s- 
covered and/or characterized strontiv o, 
chromium, tellurium, beryllium, ceriv n, 
though in these latter instances he 
circumstances are so complicated :.d 
interwoven that it is difficult to ass yn 
priority. He was the first to show t).at 
potassium occurs in minerals. His an:\y- 
ses were regarded as the best availa’ le, 
and Proust used the Klaproth figures in 
his debates with Berthollet on constaicy 
of composition. 

This text is obviously the child o/ a 
labor of love. The author, who has 
written extensively on various phases of 
the history of pharmacy, has not merely 
set down the facts about the life and 
achievements of Klaproth. He has given 
also his interpretation of these facts with 
the result that the book gives an excellent 
picture of the conditions surrounding the 
life of an apothecary’s apprentice, the 
social conditions in a small town and in 
Berlin, the conditions under which chem- 
istry was taught in the early nineteenth 
century, etc. A complete bibliography 
of papers dealing with Klaproth is in- 
cluded and also a list of his hundreds of 
publications. All of the available like- 
nesses of Klaproth are reproduced along 
with other rare pictures of pertinent 
persons and buildings. The book is 
plentifully supplied with footnotes, which 
are wisely gathered near the end of the 
volume, not at the bottom of the pages 
where they can distract the reader’s 
attention. The book is beautifully man- 
ufactured. 

It has been a long time since this 
reader has reviewed so interesting and 
informing a book. He hopes that a 
translation will be made so that more 
chemists and pharmacists can share his 
pleasure. 


Ratpu E. OrsPer 
University of Cincinnati 
Cincinnati, Ohio 


Agricola on Metals 


Bern Dibner, Director of the Burndy 
Library. Burndy Library, Norwalk, 
Conn., 1958. 128 pp. 72 figs. 2! X 
27cm. $2.50. 


The two middle decades of the six- 
teenth century are notable for ‘our 
publications which remain as mile! 
in the history of science. The sivaifi- 
cance of Coprenicus’ ‘Revolutions « the 
Heavenly Bodies’ and Vesalius’ ‘> ruc- 
ture of the Human Body” nee 10 
elaboration. The other two, Biringt 
“De La Pyrotechnia” and Agr 
“De Re Metallica,” are less well ki »w2, 
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PRINCIPLES AND PRACTICE 
OF GAS CHROMATOGRAPHY 


)dited by ROBERT L. PECSOK, University of California, 
Lo: Angeles. An up-to-date picture of the current status 
of the field, with indications of future trends. Pecsok 
dis-usses theoretical principles underlying partition chro- 
matography and mechanism of separation when the mo- 
bil. phase is an inert gas. 1959. 226 pages. $6.75. 


CONTINUOUS ANALYSIS 
OF CHEMICAL PROCESS SYSTEMS 


By SIDNEY SIGGIA, Olin Mathieson Corp. Treats all 
phases of the new analytical devices, designed to insure 
economical, accurate, and continuous monitoring of 
chemical process systems. An evaluation of each instru- 
ment for use in general applications is given. 1959. 
Approx. 384 pages. Prob. $8.00. 


THE MOLECULAR BASIS OF EVOLUTION 


By CHRISTIAN B. ANFINSEN, National Heart Institute, 
National Institutes of Health. Offers a biochemical a4 
proach to the study of evolution, as an effort towards 
achieving a greater understanding of the fundamental 
forces underlying the whole process. 1959. Approx. 240 
pages. Prob. $7.00. 


ORGANIC SEQUESTERING AGENTS 


A Discussion of the Chemical Behavior and Appli- 
cations of Metal Chelate Compounds in Aqueous 
Systems 

By STANLEY CHABEREK, The Dow Chemical Com- 


pany and ARTHUR E. MARTELL, Clark University. 1959. 
Approx. 596 pages. Prob. $18.50. 


THERMODYNAMICS AND STATISTICAL 
THERMODYNAMICS 


By J. G. ASTON and J. J. FRITZ, both of The Pennsylvania 
State University. Covers those areas of practical and theo- 
retical thermodynamics (conventional and statistical) 
for which quantitative application to chemical problems 
4 now possible. 1959. Approx. 560 pages. Prob. 

£25, 


FUNDAMENTALS 
OF PHYSICAL CHEMISTRY 


B, H. D. CROCKFORD and SAMUEL B. KNIGHT, 
4 of the University of North Carolina. 1959. 463 pages. 
J). 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 
440 4th Ave., New York 16, N. Y. 


Always Specity PIONEER 
Labware Finest Quality 


Another New Pioneer Product 


FILTER 
PUMP 


Made of 
Corrosion-Free 
Polyethylene 


Hose Connects 
& Disconnects 
Instantly 


The perfect answer to your aspirator prob- 
lems! Does everything the old-fashioned 
metal pump does—and MORE! Made of 
relatively inert polyethylene—handles even 
highly corrosive filtrates safely. Works as a 
suction tool to draw up spilled acids, too— 
automatically dilutes acid with water which 
operates pump. 


Operates efficiently on all water pressures, 
from 11 pounds up. Features integral check 
valve—plus tapered, serrated hose connec- 
tion which takes up to 3/8” tubing and per- 
mits instant disconnecting of filter flask. 
Made with 3/8” IP male thread faucet con- 
nection. Additional tubing connectors are 
available at very moderate cost. 


Price 
Each 1.60, Doz. @ 1.45, Case (72) @ 1.30 


Additional Tubing Connectors 
Each .10, Dozen 1.00, Case (144) 8.64 


Through leading supply houses. 
Send for catalog of complete line. 
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even in chemical circles. Despite their 
titles, which suggest a concern for mining 
and metallurgy, these two works present a 
clearer picture of the state of Renais- 
sance chemistry than do the voluminous 
treatises on alchemy, the distillation books, 
and the works from the busy pen of 
Paracelsus. 

Agricola’s treatise on metals was 
published in 1556, a year after his death. 
It represented the results of a lifetime 
of observation in the greatest contem- 
porary mining center of Europe. Al- 
though Agricola was a medical man by 
training, his real interest was geological 
and he left several of the earliest works 
on the subject. ‘De Re Metallica” has 
been important not only for the soundness 
of its information on mining, smelting, and 
chemical manufacture, but for its il- 
lustrations. The many woodcuts, of 
high artistic merit, have been frequently 
reproduced in works dealing with Renais- 
sance technology since they represent 
our best knowledge of the practical arts 
of the time. 

No English version of Agricola’s treatise 
was available until Herbert Hoover and his 
wife prepared their excellent translation 
early in the present century. This was 
published with extensive explanatory 
notes in a limited folio edition resembling 
the original Latin edition. It quickly 
became a collector’s item. Dover Press 
published a reprinted edition in slightly 


smaller format in 1950, including all of the 
illustrations. 

Bern Dibner’s ‘‘Agricola on Metals”’ is 
a summary of the Hoover edition. It 
begins with a section dealing with the 
knowledge of metals before Agricola’s 
time, the life of Agricola, the circum- 
stances leading to publication of the book, 
and the subsequent history of the treatise. 
There then follow twelve chapters, each 
being a summary of the corresponding 
part of Agricola’s book. A large number 
of the illustrations have been included. 
On the whole, the book represents a 
satisfactory summary although one may 
take issue with the author’s interpre- 
tations in a few instances. Anyone 
wishing a digested version of Agricola will 
find this book a satisfactory one. It is 
by no means a substitute for the original 
which is now available in a good reprint 
for ten dollars. 


AARON IHDE 
University of Wisconsin 
adison 


Methoden der Organischen Chemie. 
Band 11, Teil 2. Stickstoffverbindungen 


Edited by Eugene Maiiller. 4th ed. 
Georg Thieme Verlag, Stuttgart, 1958. 
xlviii + 844 pp. 8 figs. 84 tables. 
18.5 X 26 cm. $36.80. 


Machiavelli distinguishes three types 
of men: those who know through their 


own native intelligence, those who under- 
stand when informed, and finally, tho-e 
who do not understand even after th y 
have been adequately acquainted wi’) 
the facts. Although all three typ.s 
write books, prudence dictates that o. 
should study the works of only the fi .t 
two. This volume is an excellent co:.- 
pilation of the studies of investigators >f 
the first type and, as such, it should co) \- 
mand the attention of all serious studer s 
of the subject. 

Band 111/2 is a continuation of te 
survey of nitrogen compounds. T .e 
three divisions of Section 2 deal with t \¢ 
reactions of amines (223 pp.) under tie 
headings of the transformation of prime -y 
and secondary amines; tertiary amin s; 
and the elimination of the amino group 

Section 3, considers the synthesis, :- 
actions, and properties of: (I) 1,2 aid 
1,3-Alkylenimines (42 pp.); (II) prep- 
aration, reactions, properties of amino 
acids and their derivatives (244 pp.); 
(III) the chemistry of the lactams (72 p))); 
(IV) quaternary ammonium compounds 
(54 pp.); and (V) is a survey of certain 
nitrogen-sulfur compounds (111 pp.). The 
principal types are compounds which 
contain the grouping, C—N—S—X-—; 
where X is oxygen, sulfur, nitrogen, or 
halogens. 

This volume is a specialized monograph 
on the subject of amines and their de- 
rivatives. It maintains the same high 
level of competence in both the com- 
pilation of critical information and in the 
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Newest Equipment for 


Fluorescent Microscopy 


The rapid, microscopic technic for identifying 


microorganisms and antigens in tissue. 


Aloe Scientific now offers as a complete package the latest 
equipment and reagents necessary for fluorescent microscopy. 
These basic assemblies permit the most versatile application 


possible. 


With the new procedure, specific antibodies formed in 
the tissues can be tagged or labeled with fluorescent dye so 
they will glow under ultraviolet light. This technic has 
aided in much faster identification of pathogenic and 
nonpathogenic microorganisms, and greatly speeded up 
diagnosis of a wide range of diseases. 

Modifications of the AO Phasestar microscope make it 
ideal for fluorescent study, in addition to phase, bright field 
and photomicrography. If desired, your present microscopic 
equipment may be converted for fluorescence by interchangin 
and adapting objectives and accessories suggested. 

To determine the exact equipment you need, 
write today for descriptive bulletin FM-459 
and complete bibliography on fluorescent 


microscopy. 


aloe scientifiC owision of s. toe company 


General Offices 


5655 Kingsbury ¢ St. Louis 12, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 
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SEMI-MICRO 
APPARATUS 


\Vilkens-Anderson has earned its place as specialist 
in Apparatus for Semi-Micro chemistry . . . through 
the years authors have looked to us for the piece 
which made their Semi-Micro text books and 
manuals so successful and easy to use! Seven text 
hooks now show WACO S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 


SEMI-MICRO LABORATORY EXERCISES 
In High School Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents in WACO 
Reagent Bottles, in rows. Made of hard maple and 
birch, a permanent piece used many years. Size 
12 x 10'/. x 1'/, inches. Without bottles, $3.25 
each . . . in dozen lots $2.95 each. Specify Cat. 
No. JC 10490. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi-Micro 
Qualitative and Organic Chemistry. 
WACO Monel Spatulas are nicely balanced, 
permanent pieces. Glassware breakage is 
reduced, as scratching is eliminated. 


No. JE-10115. | WACO Monel Spatulas 
175 mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as ‘‘Non-Returnables!’’ 


WRITE TODAY FOR 2 
FREE BROCHURES ... 


@ Complete Catalog WACO 
Semi-Micro Apparatus, 
Vol. JE-6. 


@ Listing of S-M Apparatus accordin 
to SEMI-MICRO LABORATORY 
EXERCISES in High School Chem- 
istry, Fred T. Weisbruch. 


LABORATORY SUPPLIES AND CHEMICALS 


witkens-anoerson co. 


25 W. DIVISION ST., CHICAGO 51, ILLINOIS 


This 100-page book on the desiccating agent 
which has served the chemical and engineering 
industries for 25 years will be sent to you without 
obligation. 


“DRIERITE AND ITS APPLICATIONS” 
provides useful data on the relations of water 
vapor to air and other gases, an outline of the 
properties and behavior of DRIERITE, and 
illustrations of equipment designed for particu- 
lar drying processes. 


The original scientific papers are reprinted in 
full: 


SOLUBLE ANHYDRITE AS A 
DESICCATING AGENT 


1. Preparation & General Characteristics 
2. Drying of Organic Liquids 


The book is completely indexed with many 
references to regeneration, laboratory pro- 
cedures and methods, and industrial practices. 


There will be no sales follow-up to your request. 


W. A. HAMMOND DRIERITE COMPANY 


Xenia, Ohio 
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BOOK REVIEWS 


discussion of the reactions that has been 
exhibited in the other volumes of this 
series. Indeed there is a certain esthetic 
beauty in an exhaustive treatise of this 
kind since one has available in a single 
source not only the ordinary classical 
knowledge but also a thorough examina- 
tion of the less well-known aspects of the 
subject. 

The literature has been surveyed up to 
1957 in all sections except that on the 
alkylenimines which covers that period 
up to 1956. There are approximately 
3000 entries in the subject index and 


’ 6000 in the author index. 


GerorGE HotMEs RICHTER 
The Rice Institute 
Houston, Texas 


The Encyclopedia of Chemistry 
(Supplement) 


George L. Clark, Editor-in-Chief, 
Gessner G. Hawley, Managing Editor, 
and William A. Hamor, Advisory 
Editor. Reinhold Publishing Corp., 
New York, 1958. v + 330 pp. 18 
xX 26cm. $10. 


This is the supplement to the Encyclo- 
pedia since the publishers plan no other. 
It increases the coverage of the original 
effort yet maintains the same high stand- 
ards (see THIS JOURNAL, 35. 374 (1958)). 


The inclusion of summaries of theoretical 
concepts helps to meet some of the criti- 
cism of the original volume. Emphasis 
has been given to nuclear phenomena. 
Students can start their searches for ma- 
terial on such term-paper topics as periodic 
table, resonance, or gas chromatography 
profitably with this book. The arrange- 
ment of entries is alphabetical; cross 
references include titles in the major vol- 
ume. 


W. F. K. 


Organic Colloids 


Bruno Jirgensons, Biochemist, Uni- 
versity of Texas, M. D. Anderson 
Hospital and Tumor Institute; Associ- 
ate Professor, University of Texas 
Postgraduate School of Medicine and 
Baylor University School of Medicine. 
Elsevier Publishing Company, distrib- 
uted by D. Van Nostrand Co., Inc., 
Princeton, N. J., 1958. xiv + 655 pp. 
160 figs. 96 tables. 16 X 23.5 cm. 
$16.75. 


As stated by the author, this writing is a 
general survey of organic colloids made as 
elementary as possible. It is not advo- 
cated, therefore, for the specialist to search 
out new information in his own area but 
would be useful to him in presenting gen- 
eral information on another area of organic 
colloids. More espeicially, however, the 
volume will be useful to students wishing 
to extend their knowledge of macromol- 
ecules and colloids. 


The first sixteen chapters generally ¢- 
view methods for preparation of orga .ic 
colloids, properties of macromolecules » 1d 
colloids, and procedures by which mac _o0- 
molecule components may be charact 
ized. The remaining eighteen chapt rs 
present a highly condensed survey of in |j- 
vidual polymers both synthetic and n.t- 
ural. The extent of over-condensati n 
of certain subjects is exemplified by 1- 
frared spectroscopy which is alloted ty o- 
thirds of a page. 

Not everyone would agree to some of 
the definitions and nomenclature u: d. 
Thus the statement on page 5 that 1 0- 
lecular colloids are true solutions may be 
open to debate. Chapter 22, enti! ed 
‘Starch and Other Branched Ch in 
Polysaccharides” by inference neg): 
linear starch amylose and high amy '.se 
starches. On page 6, introduction of 
the term ‘micromolecular’ might be 
opposed by some people. Definition of a 
micell as a colloidal particle composed of 
many aggregated small molecules is jot 
common. 

Aside from what after all are perhaps 
minor criticisms in such a large volume, 
the work meets well the author’s intended 
objective of a general and elementary 
treatment and compares with earlier but 
similar books by other authors. It should 
serve well to acquaint persons with a com- 
paratively new and certainly exciting and 
rapidly growing field of chemistry. 


Roy L. Wuistier 
Purdue University 
Lafayette, Indiana 


GoocH 
CRUCIBLES 


Special deep form Gooch 
Crucible especially suitable 
for determination of graphitic 
carbon in iron by combustion. 


Now: 
THAN 


proved 
tachin« 
SIZES . 


Fun 
horizor 
@ Pert 
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@ Perr 
as clos 
as des 


CRUCIBLE NO 291 
Diam. Height List Price 
Size mm Each 


o 16 1.43 
19 1.71 
13) 22 2.04 


Discounts in Package Quantities 


Coors PORCELAIN COMPANY 
GOLDEN, COLORADO 
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Apparatus Clamp 


wow: MORE VERSATILE 
THAN EVER — with im- 
proved convenience for at- 
taching rods of VARIOUS 
SIZES... 


@ Functions on either a vertical or @ Features a unique reversible 
horizontal rod clamping arm equally efficient for 
the smallest or the largest loads 

@ Excellent grasping power for 
shapes other than the cylindrical 


@ Performs either as an extension 
clamp or a direct mounted type 


@ Permits piacement of apparatus @ Choice of spring type or solid 
as close fo a vertical support rod clamping merely by degree of 
as desired, or at any distance screw tightening 


The most versatile laboratory clamp yet designed! 


*® Smell Mechanical Hand, ex- 
tension mounted, showing 
“*swii feature. 


®@ Large Mechanical Hand, ex- 
tension mounted. 


Heavy aluminum construction with small parts of stainless steel. 


SMALL SIZE: LARGE SIZE: 

Cot. No, 22990-6 Cat. No. 22990-10 
Ccpacity 21%" Capacity 3%” 
$4.25 $4.75 


Write for further detailed information. 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK.13.N Y 


OXYPHEN GAS-TABLETS 


Hydrogen Sulphide Tablets 


A NEW, CONVENIENT 
AND ECONOMICAL METHOD 
FOR GENERATING H2S GAS. 


INSTRUCTIONS 
For use in micro-analysis 14-1 tablet is 


u 
— use in standard analysis take 2-3 
tablets. 

Tablets are placed in an ordinary test-tube 
and covered with a 20mm layer of glass or 
asbestos cotton, which is dense yet permeable 
in texture. A similar stopper is to be placed 
near the mouth of the test-tube, in order to 
permit any sulphur vapors to condensate in 
the intervening empty space. Heat is applied 
with a small flame from a Bunsen burner, the 
speed of the reaction can be controlled by size 
and proximity of the flame. The gas produced 
in this manner passes through a ote ene 
rubber tube ee then emerges as H.S 
ready for use. It may be bubbled Gate ¢ 
water solution for 


OREO) 


The flow of gas can be suspended when the 
flame is taken away and can be continued later 
at any time, when the tube is warmed up again. 


Plastic Vials of 25 tablets............ $2.10 
Plastic Vials of 50 tablets............ $3.60 


P. O. Box 148 
Forest Hills 75, N. Y. 
Tel. BOulevard 8-7040 


Producers of the modern, reliable, Oxyphen pH papers. 
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Photometers 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


KLETT SCIENTIFIC PRODUCT 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Manufacturing Co. 


179 EAST 87TH. STREET, NEW YORK, N. Y. 
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NEW! cenco° 
Mobile Laboratory 


For science teacher demonstrations 
in different locations, any 
vantage point. Moves quickly. 
Equipped with gas, electric 
and water services, support 
rods and pegboard display 
panel. Roomy storage 

area. In attractive 

colors, large 

Formica top. 

Write for 

full details. 


EACH 


$295.00 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-E Irving Road Chicago 13, 
ry Santa Clara © Los Angeles T 
Houston. Montreal Vancouver Ottawa 
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DELTA CHEMICAL WORKS, 
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DEMONSTRATION ABSTRACTS. | 


_ Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) by Hubert N. 


C 22. ORGANIC CHEMISTRY 


G. INDUSTRIAL PRODUCTS (Continued) 


Soaps 
22-62s Potassium soaps. 


22-61s 


O 22-64s 


22-658 


(a) Boil 15 g. potash + 100 ml. H,O + 
6 g. CaO; filter; add 10 g. cocoanut oil; evaporate, with 
stirring, to a sticky mass; add 100 ml. H,O and evaporate 
again; pour the hot residue into 100 ml. sat. NaCl-aq.: 
soap-cake separates over-night. (Fromm, F., 24, 231 
(1947).) 

(b) Dissolve 150 g. soap flakes in 1000 ml. boiling water; 
add glass beads, a few drops methyl orange indicator, 
and conc. HC} in slight excess; boil until the fatty acids 
form a clear layer on the surface; siphon off and wash this 
layer several times with boiling water; place the fatty 
acids on a boiling water-bath, add alcoholic potash (15 
g. KOH + 100 ml. 95% EtOH), testing on a spot plate 
with drops of phenolphthalein indicator to neutrality, 
then add slight excess. Boil off the alcohol until the 
mixture is quite viscous, then pour into a mold: a hard 
soap is formed. If the evaporation has been done in 
vacuo, the soap will be white; otherwise it is discolored 
because inhibitors have been removed, allowing atmos- 
pheric oxidation to occur. (Netson, A. F., 25, 379 
(1948). ) 

Various soaps. Recipes for making soaps from NaOH or 
KOH with lard, beef tallow, mutton tallow, cocoanut oil, 
butter, castor oil; see article. The alkali-aq. is poured 
into the oil or fat at 30-50°C., stirred; cooled; allowed 
to stand a day, and the process repeated until neutral. 
(Evans, D. C., 14, 534 (1937).) 

Industrial process. (a) Saponification. Immerse in a 
bath through which steam is bubbled, an inverted liter 
Erlenmeyer flask (the soap kettle) closed at the neck, 
with a 2 cm. hole in the bottom, through which a jet of 
steam is introduced into 500 g. fat + 100 ml. H:O + 200 

ml. 15% NaOH-aq. the latter added slowly over the period 

of 30 minutes: a greasy emulsion forms. Avoid gummy 

“middle soap” by prolonged boiling in NaOH. (b) 

Strong charge, or the first lye wash. Add water, boil with 

a stream to give a smooth homogeneous phase, boil 10 

minutes with 400 ml. 28% NaOH-aq. (c) First salt 

wash. Remove dirt and color by boiling 10 minutes; 

add 400 ml. sat. NaCl-aq. (d) First pitch. Add H,O 

slowly with boiling until soap curds soften for 10 minutes. 

(If soap becomes “closed,’’ i.e., the curd redissolves, 
“open” to a soft grain by adding salt.) (e) Second pitch. 

Add water while boiling vigorously; steam bubbles will 

entrap in the viscous soap; the soap will slide from the 

spatula, leaving it clean. Cut off steam; let stand 16 

hours: thé nigre forms a layer, about 30% volume, at 

bottom, with soap on top. (f) “Crutch’”’ the mottled 
kettle soap by stirring hot and molten, adding perfume, 


coloring, etc. at this stage. (Preston, W. C., 17, 476 
(1940).) 
Candles. See original article for details of lecture dem- 


onstration of making candles and glycerine. (Ro- 
miscu, H., 11, 482 (1934), from Z. phys. chem. Unterricht, 
47, 109 (1934). ) 


Textiles 


22-668 


Viscose. (a) Soak highly porous filter paper in 20% 
NaOH-aq. for 3 hours: mercerization occurs. (b) Press 
out the liquor, make the paper into crumbs, let age 36 
hours in a tightly stoppered bottle. (c) Add 4 ml. CS; 
cork tightly for 3 days: rubbery, gelatinous, orange- 
brown crumbs of xanthate form. (d) Press out excess 
CS, expose to air a few minutes, add 6 ml. of 5% NaOH- 
aq. and place in a stoppered tube for 3 days: the vis- 
cose gradually decreases in viscosity. (e) Force this 
solution out of a washbottle arrangement with the nozzle 


28% NH;: 


22-68s Hydrolysis of Nylon. 


held under a hardening bath containing 7 ml. conc. H,SO, 


+ 4g. NaSO, + 100 ml. H:O. (f) Wash the yellow 
thread in warm, soapy water, and rinse in warm water. 
(g) Crude 8 in this viscose can be removed by immers- 
ing it for 20 minutes in 4 g. NaeS + 1000 ml. HO, wash- 
ing, and then bleaching with Cl-aq. or H:O.-aq. (JAMEs, 
J., 8, 1171 (1931).) 

Cupro-ammonium viscose. (a) Of many described one 
which seems most complete is the following. (1) Spinning 
solution: For 3 hours stir 30 g. cotton + 60 g. Cu(OH). + 
1 liter 28% NH,OH; filter through glass wool, and add 
1 liter of 28% NH,OH inthedark. (2)Coagulation. Run 
the spinning solution from a funnel whose lower end is a 
capillary bent at right angle, with an orifice of 0.7 mm., 
into a bath containing 10 ml. glycerine + 90 ml. HO + 
33 g. NaOH. (3) Subsequent baths. From here, run 
the thread under glass rods into trays containing, suc- 
cessfully running tap-water, 2% H2SO,, running tap- 
water, and 1% soap + 1% glycerine at 70°C., Congo 
red-aq., and running tap-water. (4) Drying and wind- 
ing. Finally draw the thread past an electric hair dryer 
and onto a glass rod mandrel rotated by a variable speed 
motor. (JENKINS, E. F., Gasuzpa, G. E., and SANnEr, 
H. A., 18, 433 (1941).) 

(b) Precipitate Cu(OH), by adding NH,OH to Cu- 
SO,-aq.; filter; wash with water to remove (NH,)S0,; 
add 100 ml. of 28% NH,OH for each 7 g. of solid; dis- 
solve 3 pieces of 9 cm. filter paper torn into bits in 50 ml. 
of this solvent; if too viscous, add NH,OH-aq.; pre- 
serve indefinitely in a stoppered bottle. Blow the solu- 
tion out of a pipette immersed in 6N H,SO,: hardens 
upon contact to form a long deep-blue thread, visible in a 
large room; in a few minutes the thread bleaches from 
the acid. If a sac forms at the tip of the pipette, shake 
momentarily to dislodge. Tensile strength is not too 
great. (WasHBurRn, E. R., 5, 96 (1928).) 

(c) Age 3 g. medical cotton + 90 ml. Schweitzers re- 
agent (solution in b) in a stoppered bottle; let flow from 
an upright 8 mm. tube 30 cms. long with 0.1-0.5 mm. 
right-angle tip into 90 ml. of 33% NaOH + 10 ml. glyc- 
erine: a thread of Cu-Na-cellulose forms. Soak thread 
2-10 minutes in the precipitating solution, for two 5- 
minute periods in water; decolorize in 2% HSQ,; 
then in 1% soap + 1% glycerine; dry without rinsing. 
Straighten the threads by steaming and stretching. An 
0.02 mm. thread will support 20 g. (Scuarr, R., 13, 546 
(1936), from Z. phys. chem. Unterricht, 49, 119 (1936). 
See improvement in 14, 397 (1937), from Z. phys. chem. 
Unterricht, 50, 21 (1937): 30 ml. NH,Cl-aq. ctg. 25% 
NH,OH (sp. gr. 0.9) + 0.7 g. Cu(OH). + cotton added 
at same rate as cellulose reacts with the Cu-solution; 
shake, avoiding air bubbles; after 1 hour spin as above. 

(d) Bubble air through limewater to remove COs», then 
through a tower containing copper gauze, wire or turnings 
sufficient solvent forms for several experi- 
ments in three hours; the solvent contains only 15% 
NH; and is therefore easier to use than the usual 28% 
material. Dissolve cotton in it until the solution is satu- 
rated, but not too viscous; squirt into 1:10 sulfuric acid in 
a tray to form cords of cellulose '/,” thick and */,." long. 
(Brestav, A., 19, 356 (1942).) 

(e) Flow Schweitzer’s reagent from a separatory fun- 
nel through a 0.2 mm. glass nozzle under 30% NaOH: 
many yards of regenerated cellulose can be wound up on a 
glass rod. Remove the blue Cu(NH;),*+* with 5% 
HOAc. (Fromm, F., 20, 197 (1943).) 

(a) Preparation of Nylon. Im- 
merse hose in 100 ml. acetone four times, squeeze out each 
time; removes sizing. Reflux 8.0 g. for 6 hours with 140 
mi. H,O + 33 ml. conc. H,SO,: dyes deep red; dissolves 
in an hour. Filter hot through a Buchner funnel; 
let stand over-night; cool in ice bath: adipic acid crystal- 
lizes out. (b) Purification of adipic acid. Filter through 


| 22-67s 
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fine paper; dissolve in minimum (10-15 ml.) hot water; if 
dark, add 0.1 g. decolorizing charcoal; filter hot; cool 
filtrate in ice bath; filter crystals; dry; take m.p. (c) 
Crystallizing dibenzoyl-hexa-methylene-diamine. deep 
red filtrate contains the sulfate salt of hexamethylene dia- 
mine. Decolorize it by adding 25% NaOH-aq. until blue to 
litmus (about 200 ml. needed); stir in 0.2 g. decolorizing 
charcoal at 90°C.; filter hot by suction: the filtrate 
contains purified diamine. Add 20 ml. of 20% NaOH to 
this, then under a hood 10 ml. benzoyl] chloride: diben- 
zoyl-hexamethylene-diamine precipitates. Stir: keep al- 
kaline by adding NaOH-aq. until the odor of benzoyl 
chloride disappears; stir well, filter, wash with H.O; 
reflux 10 minutes with 60 ml. EtOH, and if the product 
does not dissolve add more EtOH; to the hot solution 
add water until cloudy; set aside: pure crystals. Take 
m.p. (Bossert, R. G., Crort, R. C., and Boorp, C. E., 
26, 611 (1949).) 


H. ORGANIC PREPARATIONS 
Very few, if any, organic preparations would be carried 
out in lecture; instead these would be laboratory exer- 
cises; therefore a bibliography rather than abstracts 
will be given below; so that for details, the reader should 
consult the original articles. 

22-69s Name reactions. (a) Friedel-Craft synthesis: alkylation 
of phenol with tertiary-buty!] chloride. (Hart, H., 27, 
398 (1950).) (b) Grignard reagents: determination of the 
volume of CH, from CH;MgI + EtOH. (Kina, W. B., 
and Bret, J. A., 32, 146 (1955), also Cueronis, N. D., 
16, 165 (1939).) (c) Hoffman rearrangement: preparation 
of methyl amine hydrochloride from acetamid + NaOH 
+ CaOCl. (Haussr, C. R., and Renrrow, W. B., Jr., 
14, 452 (1937).) (d) Perkin reaction: preparation of cin- 
namic acid, coumarin, and alpha-pheny! cinnamic acid. 
(Bucx.ss, R. E., 27, 210 (1950).) Alternate preparation 
of cinnamic acid using benzaldehyde + malonic acid + 
pyridine. (Panpya, K. C., 28, 46 (1941).) (e) Wurtz- 
Fittig synthesis: of ethyl benzene from brom-benzene + 
EtBr. (CuHeronts, N. D., 16, 165 (1939).) 

22-70s Alifatic compounds. 

(a) Alcohols. (1) Ethanol from molasses, industrial 
steps. (Dorkrg, D. D., and Dunn, W. L., 25, 672 (1948). ) 
See Dem. 22-13. (2) Tertiary amy] alcohol from amylene 
+ H,SO,. (Les, W. M. and Waener, E. C., 8, 941 
(1931).) 

(b) Aldehydes. Air-oxidation of EtOH over Cu wire 
catalyst. (Bartz, O. L., 8, 57 (1933), from Hormone, 6, 
72 (1932).) CARE, DANGER: DO NOT USE 
OXYGEN, as the author suggests; JoHNson, C., and 
Burke, C. E., 10, 641 (1933) report a violent explosion 
using O, with EtOH. 

(c) Amines. Diacetyl diamine from EtNH: + HOAc. 
(Amunpsegn, L. H., 14, 141 (1937).) 

(d) Esters. Preparation of ethyl formate, n-propyl 
formate, n-propyl acetate. (WaGner, E. C., 27, 245 
(1950). ) 

(e) Halides. (1) Tertiary butyl] chloride from terti- 
ary butyl alcohol + HCl. (Gryninas, P. M., 7, 313 
(1930).) (2) and EtI from iodoform. (KimBa 1, 
R. H., 10, 747 (1933). (3) EtI by Adams method. 
(Decerina, E. F., 13, 118 (1936).) (4) Ethylene dibro- 
mide from EtOH + cone. + Bre (DeGERING, 
E. F., 13, 377 (1936).) (5) EtCl from EtOH + dry HCl 
+ ZnCk. (Eseruart, E., 14, 397 (1937), from Z. phys. 
chem. Unterricht, 50, 66 (1937).) (6) EtCl from EtOH + 
CaCl: + Et,SO,. (Koren, I. A., 17, 461 (1940).) (7) 
Monochlorheptane from n-heptane + sulfuryl chloride + 
benzoy] chloride. Cyclohexy] chloride from cyclohexane 
+ sulfuryl chloride + benzoyl chloride. Monochlorben- 
zene and dichlorobenzene from benzene + AICI; + sul- 
fury] chloride + sulfur monochloride. (Currer, H. B., 
and Brown, H. C., 21, 443 (1944).) (8) Brominations 
using pyridinium bromide (Mzrxer, P. C., and Vona, 
J. A., 26, 613 (1949); but Wao urs, H. C., 27, 106 
(1950) claims using it with methanol is DANGEROUSLY 
EXOTHERMIC; Sreinserc, N., 27, 227 (1950), sug- 

gests using n-butyl alcohol rather than methanol). 
(f) Hydrocarbons. (1) Amylene from H,SO, + ethyl 
dimethyl carbinol; diamylene and polyamylene from 


22-71s 


22-72s 


22-738 


amylene + H,SO, (Lez, W. M. and Waener, E. C., 8, 941 
(1931).) (2) Ethylene, and properties of olefins. 
(Decerina, E. F., 13, 118 (1936). (3) Ethylene from 
EtBr + Zn + EtOH (Srempet, G. H., Jr., 17, 508 (1940).) 
(4) Isobutylene (2-methy] propane) from ¢ert-buty] alcohol 
+ H.SO, (BarKkensus, C., and J. B., 22, 356 
(1945).) 

(g) Ketones. (1) Urea from NH,OH + COCk. 
(RiscuBietTH, T., 7, 187 (1930), from Z. phys. chem. Unter- 
richt, 42, 212 (1929).) (2) Acetone from HOAc decom- 
position (Kocuax1an, C. D., 9, 1649 (1932). See also 
Rosertson, G. R., 11, 428 (1934); ANssEeR, 10, 704 
(1933); Waener, E. C., 11, 309 (1934); and DecERING, 
E. F., 13, 118 (1936).) (3) Homologous series: buta- 
none, pentanones, hexanones; comparison with acetone. 
(Bennett, G. W., and Exper, F., 13, 273 (1936).) 
(4) DANGER from ketene generator, ketene toxic as 
phosgene. (Fawcett, H. H., 26, 501 (1949).) 

(h) Two-amino-2-methyl]-1-propanol + 2 ethyl] hex- 
aldehyde to give 4,4-dimethyl -2(3-heptyl) oxazolidine. 
(Senxus, M., 18, 595 (1941).) 

Aromatic compounds. Instructions for the synthesis of 
cyclic ethers, ureides, imidazole ring closure, quinoline by 
Skraup synthesis, polymerized Schiff base, acridine, fu- 
rane (WaGneER, E. C., and Srwons, J. K., 13, 265 (1936)); 
aniline (Decerine, E. F., 13, 377 (1936)); quinone 
(McCoy, H. N., 14, 494 (1937)); meta-dinitro-benzene 
(Suan, S. V., and Pisnawrkar, D. G., 16, 35 (1939)); 
aniline (SEymour, K. M., 16, 285 (1939)): lysidine, 2,3-di- 
hydro-5,6-dipheny] pyrazine, and 2,3-diphenyl pyrazine 
(AmunpskEn, L. H., 16, 566 (1939)); pentabromphenol and 
bromanil (Koun, M., 20, 117 (1943)); benzyl chloride, 
2,4-dichlorotoluene, and pentachlortoluene (CuTTER, 
H. B., and Brown, H. C., 21, 443 (1944)); iodobenzene di- 
chloride, thiocarbanilide, benzophenone oxime, benzoin, 
quinone, efc. (BREwsTER, R. Q., 27, 15 (1950)): p,p’-di- 
chlorobenzil and hexapheny] benzene (Grummirt, O., 
and Fick, J., 27, 538 (1950)); nitrobenzene (ROBERTSON, 
P. S., and Vauauan, J., 27, 605 (1950)); benzophenone 
(Coz, Q. P., 28, 142 (1951)): bromo-naphthalene 
(Wotre, W. C. and Douxas, H. M., 28,472(1951)); 1,2- 
dipheny! ethane (Freser, L. F., 31, 291 (1954)); dis(p)- 
aminopheny] sulfone (Buckuius, R. E., 31, 36 (1954)); 
p-xylene sulfonic acid (Sister M. MaNcotp, WEBER, R.., 
and WiuraMs, C. (31, 644 (1954)); pyridine hydro- 
chloride (Taytor, M. D., and Grant, L. R., 32, 39 (1955)); 
2,4,6-tri butyl alcohol (Sommrs, B. G., and Cook, C. D., 
32, 312 (1955).) A number of step-wise preparations are 
given by Baizer, M. M., 25, 336 (1948). 

Semi-micro organic procedures. There are a number of 
excellent articles describing semi-micro apparatus, tech- 
niques, and organic reactions and preparations. See 
Cueronis, N. D. and Korck, M., 20, 488 (1943) for 
hydrogenations; CHEronis, N. D., 20, 611 (1943) for 
chlorinations; CHrronis, N. D., and Levin, N., 21, 
603 (1944), for preparation of metallic hydrogenation 
catalysts; CHrronis, N. D., and Levin, N., 22, 85 
(1945) for semi-micro distillations; CHErRronis, N. D., 
Stenn, L., and Casrrirsis, V., 22, 107 (1945) for identi- 
fication and preparation of various acids and alcohols; 
Brnper, L. O., 23, 285 (1946) for phenyl urea, alpha- 
aydroxy-iso-butyrie acid, adipic acid, o- and p-nitro- 
phenol, n-propy! acetate, and cyclohexanone; Wriacu7, 
G. F., 26, 422 (1949) for oxidation of 1-methanol to 1- 
methanone, and isomerisation; Stock, J. T., and 
M. A., 30, 296 (1953) for diagrams of semi-micro appa- 
ratus for use in organic; Srock, J. T., and Fru, M. A. 
32, 586 (1955) for handling toxic gases during organi: 
syntheses. Also see Cueronis, N. D., 16, 165(1939) fo: 
an excellent presentation of many organic syntheses an 
reactions. 

Industrial organic preparations. 

(a) Drugs. (1) DDT (2,2-bis(p-chloropheny])-1,1, '- 
trichloroethane) from H.SO, + monochlorbenzene + 
chloral hydrate (Daruine, S. F., 22, 170 (1945)); als 
Batugs, E. L., 22, 122 (1945). (2) 2,4-D (2-4-dichlor: 
phenoxyacetic acid) from monochloroacetic acid + NaO! 
+ HCl. (Eset, E. et al., 24, 449 (1947).) 


(Topic 22s will be continued in July) 
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THE DIELS-ALDER REACTION 


Submitted by: C. W. Schimelpfenig, The George Washington University, Washington, D. C. 
( ecked by: Nick Michaels, University of Florida, Gainesville. 


PREPARATION 


Solution A: 1.3 g anthracene dissolved in 100 ml of 
b-nzene contained in a 250 ml Erlenmeyer flask. 

Solution B: 0.7 g tetracyanoethylene dissolved in 100 
m! of benzene contained in a 250 ml Erlenmeyer flask. 

Note: Neither anthracene nor tetracyanoethylene 
is very soluble in benzene. However, gentle heating 
o a steam bath will bring both of these solids into solu- 
tion rapidly. 


DEMONSTRATION 


Pour colorless solution A into yellow solution B and 
observe the green color that develops. As the green 
color slowly fades the colorless solid adduct is deposited. 
The reaction is completed in about twenty minutes. 


REMARKS 


The advantages of using this combination of diene 
and dienophile are that (1) at room temperature the 
reaction is rather rapid and (2) the color that develops 
can be seen in a large classroom, as can the colorless 
product. 

An analogy may, be drawn between an electronic 


SEPARATION OF A MIXTURE 


spectrum due to change in atomic orbitals and the spec- 
trum due to change in molecular orbitals. During this 
reaction (1) the pi-complex of tetracyanoethylene with 
benzene is changed to the pi-complex with anthracene 
and (2) electrons from three pi bonds (six p orbitals) 
are used to produce one pi bond and two sigma bonds 
(two p orbitals and four sp* orbitals), not to mention 
the corresponding change from sp? to sp’ orbitals. The 
change in energy levels is observed by means of the 
transient green color of the solution. 

A mole-for-mole reaction might be employed in which 
anthracene fluorescence is compared with fluorescence 
of a saturated solution of the adduct. One could also 
follow the reaction by observing ultraviolet spectra. 
It would be necessary, however, to use the anthracene 
solution soon after preparation because photodimer 
formation reduces the concentration of anthracene. 


REFERENCES 


Catrns, T. L., er. au., J. Am. Chem. Soc., 80, 2775 
(1958). 

Mipp.eTon, W. J., er au., J. Am. Chem. Soc., 80, 
2783 (1958). 
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Submitted by: Robert D. Eddy, Tufts University, Medford, Massachusetts. 


PREPARATION 


A simulated research tooth powder, Experident, is 
made in advance by grinding together sugar, activated 
charcoal, and precipitated chalk. Proportions by 
volume:—Sugar:C:CaCO; = 1:3:3. 

Apparatus: Filter paper, funnels and support, wash 
bottle with water, small beakers with equipment for 
heating, evaporating dish, graduates, and stirring rods. 

Chemicals: diluted HCl and concentrated H.SOx. 


DEMONSTRATION 


(1!) Place about 2 g of Experident in a small beaker 
and add 15 ml of water. Stir until the powder is 
tho: .ughly wetted, then heat gently to a temperature 
of aout 50°C. Filter while hot, and wash twice with 5 
ml »ortions of water. Discard the washings. Label 
the filtrate A. 


(2 Open up the filter paper containing the residue 
and place it in the bottom of the evaporating dish. Add 
dilu'e HCI slowly, dropwise, until effervescence stops. 


Checked by: Gil Gordon, Michigan State University, East Lansing. 


Rinse off and discard the filter paper. Filter through 
a new paper and wash twice with water, this time adding 
the washings to the filtrate. Label the filtrate B. 

(3) Test filtrates A and B with concentrated H,SO, 
(CAUTION) by adding about 15 ml to A and 5 ml to B. 


REMARKS 


This is used either as a laboratory exercise or as a 
demonstration of laboratory techniques prior to student 
laboratory work. Therefore, the quantities mentioned 
are those suitable for the size of equipment issued in the 
student lockers. For demonstration purposes, the 
quantities and size of equipment used might well be 
increased. 

The exact composition of the mixture and the ratio 
of solid to solvent are not critical. There should be 
enough sugar in filtrate A to turn black on charring with 
the concentrated H,SO, but a large excess of sugar is 
undesirable. Unless it is all removed in step (1) the 
white CaSO, precipitate made from filtrate B may be- 
come discolored. 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


MEL-TEMP .. . an inte- 
grated capillary melting 
point apparatus reaches 
400°C effortlessly in only 
6 minutes. 

MEL-TEMP is useful to 
500°C and renders obso- 
lete the usual combination 
of hazardous fluid-type 
both plus sluggish high 
temperature block. Heater 
is controlled by variable 
transformer and excellent 
viewing is provided by 
built-in light and lens. At- 
tractive gray hammertone 
base occupies only 4” x 5”. 


Accurate 
Fast 

Safe 
Convenient 


Write for Bulletin 60. 


LABORATORY DEVICES 
P. O. BOX 68, CAMBRIDGE 39, MASS. 


RARE cuemicars 
CHROMIUM 99.997 %— 


SCANDIUM OXIDE 99.8% 


A. D. MACKAY, INC. 
98 Broedway, New York 38, N. Y. 


UNKNOWNS 


Inorganic Salts 


Individual samples, 1-gram quantities, or as 

specified, labeled with your code marks. 
Each lot in a sealed glass vial. Made up to 
your specifications. Economical. 


Write for data 1U-134, 


R. P. CARGILLE LABORATORIES, INC. 
117 Liberty Street New York 6, N. Y. 


THERMOWELL 


CONTOUR HEATERS FOR 
ROUND-BOTTOM FLASKS 


Heater Models Robotemp Control 
140-C, 120-C Model 215-F 


Models 140-N, 140-C have a maximum voltage of 140 volts 
AC, and differ only in the style of power cord ("N” series has a 
1” cord with a twist-lock plug, “C” series has a 3’ cord with a 
standard male plug). Maximum heai output is available only if 
used with a power transformer type control. 

Models 120-N, 120-C have a maximum voltage of 120 volts, 
and may be used with any type of power control. 

ROBOTEMP control is a stepless “on-off” type of control with 
good sensitivity and a capacity of 1500 watts AC. Weighs only 
8 oz. Complete with pilot light, fuse and cord. $10.75. 


* Attachment cord for "N" models is 90¢ extra. 
Three-wire connections are available. ee for bulletin. Order 
direct by letter or wire. Patent Pendin, 


LABORATORY CRAFTSM EN 
BELOIT, WISCONSIN 


RARE and FINE ORGANICS 


Write for 
New Catalog No. 3 


Rare and Fine Chemicals 


\ 


We 


LABORATORIES 


Incorporated 
177-10 93rd Ave., Jamaica 33, N. Y. 


FEATURING: 


3600 Settings 
Split-Second Accuracy 
Automatic Switching 
Built-in-Buzzer 


ALL PURPOSE 
LABORATORY 
TIMER 


Giant 8” Dial 

Portable Mount Models 
Panel Mount Models 
Precision Construction 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


208 E. Sixth St. 


Dayton, Ohio 


TRADE-MARK 


Check us for data, prices, etc. on 


UNUSUAL, USEFUL, 
AVAILABLE COMPOUNDS 


2-CARBETHOX YCYCLOPENTANON 
NEOPENTYL ALCOHOL 


CYCLOPENTYLPROPIONIC ACID 
(and the Acid Chloride) 


1,2-DIMETHOX YETHANE, 
(Ethylene Glycol Dimethyl Ethe; 


DIMETHYLACETAMIDE 
(N,N-Dimethylacetamide) 


LEAD TETRA-ACETATE 
(80-90% active ingredient) 


OXAMIDE (Highest melting organic 
compound) 


PINACOLONE 
butyl Ketone) 


PINACOL, Anhydrous 
PIVALIC ACID (Trimethylacetic Acid) 
N-IODOSUCCINIMIDE (NIS) 


(Pinacoline; Methyl-t- 


ARAPAHOE CHEMICALS, INC. 


2800 PEARL STREET * BOULDER. COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


TIN(IC) IODIDE 
ZIRCONIUM OXYIODIDE | 
| MAGNESIUM IODIDE | 
Some of the many special chemicals we 
manufacture 
Write for our list of rare chemicals 
CITY CHEMICAL CORP. | 
%, 132 W. 22nd St. New York 11, N.Y. 


NOW OVER 5/00 
CHEMICALS 


Dimethylcarbamy] 
Chloride 

2,2-Dimethylethylene- 
imine 

@ 1,1-Dimethylethylene 
Oxide 


1,2-Dimethylnaphthalene 

@ 1,5-Dimethylnaphthalene 

5,6-Dimethy]l-1,10- 
phenanthroline 

@ Dimethylpyrone 

@ 2,4-Dimethylpyrrole 

2,5-Dimethylpyrrole 

@ 2,4-Dimethylquinoline 

@ Dimethyltelluronium 


2,6-Dimethylthianthrene 
2,4-Dimethylthiazole 

@ Dimethyl Zinc 

a,a’,-Dinaphthyl 

8,6’,-Dinaphthyl 


ASK FOR OUR NEW 
COMPLETE CATALOGU! 


17 West 60th St. aire. York 2 
Plaza 7-817) 


= 
SAFE! No exposed wires, no 
| - air voids. 
Can be operated di- 
2 Models 140-N, 120-N for durability and 
estes 2 * High dry-flask voltages possible — no burn outs. 
a i * Very fast, efficient heating. 
a Ne * Used and tested by major universities for 3 years. 
Ss | *& Compact, light in weight, and low in cost. 
10 8.50 | 125 10.50 | 1000 18.50 
' 25 8.50 | 200 12.00 2000 22.00 
50 8.50 | 250 13.00 | 3000 26.00 
100 10.00 | 300 13.50 | 5000 34.00 
on 
| | 
| 
| | 
4 55 § Diiodide i} 
4 
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NEW! 
CENCO® 
FORCED CIRCULATION 


RECTANGULAR 


All stainless 

steel interiors. 
Temperature range 
60-250°C. Fitted to 
take glass inner 
door. Model 95375, 
12”x12"x14”" inside 
. - $315.00. Model 
95380, 17"x15"x20" 
inside . . . $395.00. 
Write for 

Bulletin 5B. 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 
1718-E Irving Park Road « Chicago 13, Illinois 
® Branches and Warehouses — Mountainside, N. J. 


Boston © Birmingham © Santa Clara e Los Angeles ¢ Tulsa 
Houston Toronto Montreal Vancouver © Ottews 


What readers say about 


SELECTED READINGS IN GENERAL CHEMISTRY 


Compiled by WILLIAM F. KIEFFER, Editor 
Journal of Chemical Education 


and ROBERT K. FITZGEREL 
Kansas City Junior College 


“|. . an extremely useful addition to my teaching aids.” 

“.. a fine idea, well conceived and well executed.” 

“It has a. very good blend of technical articles and articles 
which give a broad view of chemistry, and it should be of great 
interest and help to chemistry students and teachers.” 


very interesting . . . a fine start on what could develop into 
a series,” 


> “\ handsome, interesting and very useful book.” 


81/2" x 11/4" illustrated 128 pages 
Single copies $2.00 each 
10-19 copies 


20 or more copies.. 1.50 each 


(all postpaid) 


CHEMICAL EDUCATION PUBLISHING CO. 
20th & Northampton Streets e Easton, Pennsylvania 


For fast, accurate 
measurement of 


SURFACE-INTERFACIAL 
TENSIONS 


cENCcO-du Nouy 
the original 
TENSIOMETER 


Measures surface or inter- 
facial tensions by the ring 
method. Precise determina- 
tions in a matter of minutes. 
Upward or downward forces 
are read directly—reproduc- 
ible to within 0. dyne. 
(See ASTM D971-50) 
ii latinum ri and 

tured and sold only by Cenco) 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
_1718-E Park Road Chicago 13, 


Boston © Birmingham © Santa Clara © Los Angeles © Tulsa 
Houston Toronto « Montreal Venssuver Ottawa 


PARR 
OXYGEN 
BOMB 
CALORIMETER 


The heat of combustion of any solid or 
liquid fuel can be measured rapidly and 
accurately in the Parr adiabatic calorimeter. 
Samples liberating up to 10,000 calories 
are burned in self-sealing oxygen bombs 
within a completely water-jacketed cham- 
ber. Ask your Parr Dealer for details, or 
write direct for Spec. 1200. 


PARR INSTRUMENT COMPANY 


EST. 1899 = MOLINE, ILLINOIS 
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Single copy 
10-19 copies . 
20 or more copies ... 


revised and enlarged 


This invaluable teaching aid now contains the 
entire 24 instalments comprising 561 tested dem- 
onstrations by Hubert N. Alyea, published origi- 
nally in the 1955 and 1956 volumes of the Journal 


of Chemical Education 


plus 


All the demonstrations in the new series edited 
by Federic B. Dutton as published in the Journal 


during 1957 and 1958. 


3-ring binders. 


Attractively printed, bound in serviceable 
blue cover stock and punched for standard 


1.20 ea. 


CHEMICAL EDUCATION PUBLISHING CO. 


20TH AND NORTHAMPTON STREETS 


EASTON, PENNSYLVANIA 


Alberene Stone Corp. of Va 
Agency: G. M. Basford Co. 

Aloe Scientific Div. of A. S. Aloe Co.. 
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Bausch & Lomb Optical Co. 
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Beckman Instruments, Inc...A352 & A353 
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Tested \ chemist 
$1.75 
o 
A372 
A356 
PARES 
IBC 
A357 
Thomas Co., Arthur H............. A333 
A375 A366 
A373 : 
A371 
A373 


Thousands of 
Hlustrations- 4 


Helpful Tables 4 
and Charts 


Catalog Numbers 
Page Headings 


Easy to Use 


THE MOST COMPREHENSIVE 
LABORATORY SUPPLY CATALOG 
EVER PUBLISHED! 


SEPARATE VOLUMES 
bound together for 
your convenience— 
separated by an 
80-page index 

on colored paper 


N°’ for the first time, our entire line is covered by one compre- 


hensive catalog instead of the two volumes formerly published. 
An 80-page index on colored paper separates the 1132-page ‘‘ General” 
section (scientific apparatus, instruments, appliances and general 
laboratory glassware and supplies) from the 356-page “Inter-Joint” 
section listing thousands of our regular glassware items, plus nu- 
merous other items originally fabricated to specification but now 


part of our regular stock. 


If your laboratory does not have this new catalog, write us on your 


company letterhead. 


Albany 5, N. 
© Bloomfield, N. 
. Boston 16, 
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Removes all impurities automatically 


FISHER ZONE REFINER 


* Automatic Purification to PRIMARY STANDARDS HOW MANY hours have you been wasting, purifying re- 


* ALL Impurities Removed TOGETHER 

* Any Number of Passes Are Cycled Automatically 

* Compact—Only 10” x 15” of Bench Space 

¢ Operates Anywhere on Standard 115-Volt A.C. 

* Refines Most Reagents That Melt at 50° to 300° C 
¢ For Upward, Downward or Horizontal Operation 


LEFT: Aseach melted 
zone passes through 
the sample, the impure 
compound melts in 
front and purified 
material freezes out 
behind. 


agents by tedious, step-by-step refining methods? With the 
new Fisher Zone Refiner (patent applied for), you can now 
attain virtually any desired purity in your primary stand- 
ards—automatically—for nearly any organic or inorganic 
chemical with a melting point between 50° and 300° C. 

THE FISHER Zone Refiner utilizes the technique first 
developed by Bell Laboratories for purifying germanium 
for transistors—where purity standards are fantastically 
high. It utilizes the principle of repeated freezing, melting 
and refreezing . . . and can be set for a single pass, or as 
many as necessary or desired. You can set your own 
standards of purity—and achieve them. 

IMPURITIES are removed together, and retained; 
where desired, they can be concentrated until there is an 
adequate sample for precise quantitative analysis. Or, of 
course, simply discarded. Purification of charges as small 


-as one ml is thoroughly practical, and the full capacity 


of the device is 55 ml. 
For full details, please write: Fisher Scientific Company, 
Box 109, Fisher Building, Pittsburgh 19, Pa. B94 


FISHER SCIENTIFIC 


America’s Largest Manufacturer-Distributer of Laboratory Appliances & Reagent Che: als 
IN THE U.S.A. Cleveland St. Louis IN CANA 2A 
Boston Detroit Washington Edmonton 
Buffalo New York , 
Charleston, W.Va. Philadelphia 
Chicago Pittsburgh Toronto 


IN MEXICO 
Mexico City 
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Needle valve 
burets* 
now available 
with 
automatic zero 


One of the most significant developments in 
buret history, Manostat Needle Valve Burets are 
now available in all sizes from macro to micro 
with sidearms and automatic zero. For the first 
time you can absolutely control liquids for 
micro measurements, providing fine needle valve 
control of liquid flow. Annoying stopcock grease 
contamination is eliminated. 


These burets are equipped with the improved 
Teflon** and glass needle valve completely 
eliminating the possibility of stopcock breakage. 
Liquid comes in contact with only Teflon and 
glass. Other plastic parts, not in contact with the 
liquid, are resistant to acids, alkalis, salts, and 
nearly all organic solutions. The buret tubes are 
accurately calibrated to Bureau of Standard 
tolerances, and a new process for producing a 
permanent fused-in ceramic scale insures per- 
manent linearity. 


3118 Needle Valve Buret, Macro, Pyrex 

Capacity, ml. 10 25 50 100 
Subdivisions, ml. 02 05 0.1 0.2 
Each 13.00 13.00 13.00 13.75 


3307 Needle Valve Buret, Micro, Pyrex 

Capacity, ml. 0.5 1.0 2.5 5 
Subdivisions, ml. .001 .002 .005 01 
Each 14.50 1450 13.75 13.75 


3242E Needle Valve Buret with Hose Connection 
Sidearm 

Capacity, ml. 10 25 50 100 
Subdivisions, ml. .02 05 0.1 0.2 
Each 14.00 14.00 14.00 14.75 


3244 Needle Valve Buret with Automatic Zero and 
Sidearm Filling, Pyrex Brand Glass, Macro Sizes. 
Complete with overflow cup and two Tefion and glass 
needle valves. 

Capacity, ml. 10 25 50 100 
Subdivisions, ml. 02 05 0.1 0.2 
Each 22.99 22.90 22.90 23.65 


Special Burets and Glassware With Needle 
Valves Can Be Made Up to Your Specifica- 
tions. Prices on Request. 


The EMIL, GREINER 


20-26 N. MOORE STREET DEPT. 222, N. Y. 13. N. Y. 


*Patent Applied For 
**Trade-Mark for DuPont Tetrafluoroethylene Resin 
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APPARATUS 
with 


and cooling 


packing of sample 


For fast reproducible determinations of melting 
points conforming to official U.S.P. and similar 
methods using glass capillary tubes. Electrically 
heated, range from room temperature to 350°C. 
Takes up to five samples simultaneously. 


Consisting of illuminated, silicone fluid bath 
with electric stirrer, heater controlled by auto- 
transformer, built-in capillary vibrator, ar- 
mored thermometer, etc., combined in a single 
sturdy unit. 


PERISCOPIC THERMOMETER READER 
Provides magnified thermometer indication in 
window adjacent to capillary magnifier, for 
ease in observation of both bath temperature 
and melting sample. Upper mirror assembly 
of periscope is raised or lowered to follow 
mercury level of thermometer by turning 
knob at side of reader housing. 


Safety—Bath enclosed except for observation 
port. Removal of bath disconnects heater 
and stirrer. 

Rapid heating and cooling— Lightweight, Ni- 
chrome wire heater, 500-watts, responds rap- 
idly to changes in input voltage, providing 
rapid lagless heat. 

Capillary Vibrator—Insures uniform packing of 
sample in capillaries. 


A 100 ml beaker of borosilicate glass is used as the 
melting point bath. Bath is protected from dust and 
air currents. Bath oi! is circulated by an electrically 
driven stirrer controlled from panel. For ease in 
changing the bath liquid, bath assembly can be 
lifted out of the cabinet. 


CAPILLARY MELTING POINT 
PERISCOPIC THERMOMETER READER 


¢ Lagless heat transfer for rapid heating 


E ; :. ® Built-in capillary vibrator for uniform 


wee ARTHUR H. THOMAS COMPANY 


ve ___i___} More and more laboratories rely on Thomas 


6406-K. Capillary Melting Point Apparatus, 
Thomas-Hoover “Uni-Melt", complete with Peri- 
scopic Ther ter Reader, thermometer, melting point 
standards, Silicone Fluid, capillaries, and 6 ft. 3-wire 
connecting cord. For 115 volts, 60 cyc., a.c... 207.50 
6407-A. Periscopic Reader, only, with mounting 
bracket and screws for convenient attachment to cabinet 
of instruments not furnished with Reader.... 37.50 


Laboratory Apparatus and Reagents ' 


VINE ST. AT 3RD ¢ PHILADELPHIA &, PA. 
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to date, too. Only takes about six hours a week. advantage of all five of these dealer services. * 


I keep up with all the periodicals, too. Best way I know of finding out what's 


new. That takes about three evenings a week of solid reading. 2. Keeping you up to date on new equipment 
Once in a while I may slip up and order something that looked good in one and techniques. 
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personal attention of a represen 
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to think I’m an expert. ply dealer and his representatives make their 
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modern design 
advantages offered by 
Precision Scientific 


vacuum pumps 


GUARANTEED ULTIMATE VACUUM OF 0.1 MICRON 
Every pump tested on a trapped McLeod Gauge 


CAPACITIES OF 75 OR 150 LITERS PER MINUTE 
More than any other pumps in their price class—Up to 
17 liters per minute more capacity for the same initial 
investment 

QUIET OPERATION 

An exclusive teflon cushioned exhaust valve virtually 
eliminates the main cause of vacuum pump noise 
GREATER PUMPING SPEED AT LOW PRESSURES 
See the chart at left—then compare with other vacuum 
pumps 

COMPACT DESIGN 

Precision pumps are as much as 25% lighter and lower 
than pumps of similar capacity 

EASE OF MAINTENANCE 

Oil changing made easy—oil drains downward thru 
down-flowing drain cock 

MODERN STYLING 

Designed with tomorrow in mind—Precision pumps 
are clean and streamlined—free from clutter and pro- 
trusions 


Backed by a qualified nation-wide distributor system and 
a manufacturer with 40 years experience in the scientific 
equipment field 


We invite your comparison. Contact us for more details 
including prices and distributor stock location. If you 
would like a demonstration of a Precision pump without 
cost or obligation, call your distributor or your nearest 
Precision District Office. 


Since 1920 The Finest in Quality Laboratory Apparatus 


3733 WEST CORTLAND STREET, CHICAGO 47, ILLINC'S 
Local offices in— 


Chicago Cleveland Houston 

3733 W. Cortland St. 12417 Cedar Rd., Rm. 15 4101 San Jacin’ 
Chicago 47, Ill. Cleveland 6, Ohio Houston 4, Tex 
CApitol 7-2260 FAirmont 1-2772 JAckson 4-238¢ 


New York Philadelphia San Francisco 
2000 Morris Ave. 211 Ford Road Nine First Stre 
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Chemical Instrumentation 


4. Vacuum Pumps 


The need for the production of reduced 
pressures is encountered so frequently 
in chemical work that a basic understand- 
ing of the principles of operation of devices 
for the pumping out of gases is essential to 
the experimenter. Such instruments are 
commonly called vacuum pumps, and 
range from simple water aspirators capable 
of reducing pressures merely to the 10 to 
20 mm Hg level, to complicated and ex- 
pensive apparatus for achieving and 
maintaining pressures as low as 10-* mm 
Hg. Vacuum pumps are essential in such 
diverse applications as reduced-pressure 
distillations of organic compounds, vac- 
uum-drying and moisture determination of 
solids, handling, storage and transfer of 
gases, studies of gas reactions and thermo- 
dynamics, studies of adsorption and 
catalysis, de-aeration of solutions, etc. 
In addition, vacuum pumps are integral 
parts of certain instruments, such as mass 
spectrometers, freeze-driers, and nuclear 
particle accelerators. 

As has already been seen in several 
instances, it is a general feature of chem- 
ical instrumentation that a variety of ap- 
plications leads to variety in the design 
of the instruments. Specialization is 
generally achieved at the expense of sim- 
plicity and flexibility. This is particularly 
true of vacuum pump instrumentation, 
and it is essential that the scientist be 
able (1) to choose the type of pump most 
appropriate for his special requirements, 
and (2) to use it in the most effective man- 
ner. 

For the purposes of this survey, we 
will classify and discuss commercial lab- 
oratory vacuum pumps as follows: (a 
different set of categories is recommended 
by the committee on standards of the 
American Vacuum Society, Inc.) 

(A) Roughing Pumps. These are ca- 
pable of producing only a “rough” vacuum, 
ie., pressures of the order of magnitude 
of microns or greater (1 micron = 0.001 
mm 

(B) High Vacuum Pumps. Multi- 
stage mechanical pumps, or vapor jet 
pumps which are capable of lowering the 
to between and 1077 mm 

g. 

(C\ Ultra-high Vacuum Pumps. Spe- 
cializ-d instruments capable of creating 
ultimate pressures less than 10-7 mm Hg. 


Principles of Construction 


Th: large number of modern vacuum 
pump~ are all based on one of four fun- 
dame: (ally different principles. 

(1, The familiar water aspirator (Fig. 
1A) as well as the mercury or oil diffusion 
pum) (Fig. 1B) utilize a fluid jet to en- 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


train gas molecules diffusing into the 
pump from the system being evacuated, 
or to impart directed motion to these 
molecules in the direction of the exhaust. 


4 


| AWAY 
A B 


Figure 1. Vacuum pumps based on the jet- 
stream principle. A. Water aspirator pump. 
8. Diffusion pump. 


(2) Mechanical pumps contain a mov- 
ing piston or a rotating cylinder revolving 
inside a stator, which operates symmet- 
rically between two chambers which are 
sealed and isolated from each other by 
check valves or vanes, to create a unidirec- 
tional transfer of gas from inlet to exhaust, 
as indicated schematically in Figure 2. 


Figure 2. Diagrammatic representation of the 
principle of the mechanical pump. A and 8B. 
Stages in the compression of the gas trapped 
between the check-valves. C. Pressure has in- 
creased sufficiently to force gas out through ex- 
haust port. D. Additional gas from system 
enters pumping chamber. 


A portion of the gas from the system is 
trapped by the piston, compressed until 
its pressure has increased enough to 
allow it to force its way out of the valve, 
and the cycle is then repeated. A varient 
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feature 


of this is the rotary blower pump, shown 
schematically in Figure 3, in which 
directed motion is imparted to the gas by 
the rapid spinning of the specially shaped 
rotors. 

(3) Molecular drag pumps utilize a 
rapidly rotating surface which moves 
in very close proximity to, but not touch- 
ing, a stationary surface. The moving 
surface drags molecules from the system 
being evacuated along with it and imparts 
a momentum to them in the direction of 
the exhaust line. No oil or other fluid is 
necessary in the pumping chamber. 


Figure 3. Pump design utilizing molecular 
drag principle. The rapidly moving rotors 
impart a momentum to gas molecules entering 
from the system that impels them in the direction 
of the exhaust line. 


(4) Evaporated metal pumps employ 
the “getter-ing’” technique to clean up 
& vacuum of as much as 10-2 mm Hg, re- 
ducing it to the order of 10-* mm Hg or 
lower. A getter is a pellet of a reactive 
metal, such as barium or magnesium, 
which is vaporized in the vacuum chamber. 

These vapor molecules react with, ad- 
sorb, or occlude the residual gas molecules 
in the tube while condensing, rendering the 
vacuum much “harder” than it was before 
the gettering. In the evaporated metal 
pumps, the getter is titanium, and it is 
evaporated or sputtered continuously. 

Jet-stream pumps comprise both the 
simplest (water aspirator) and the most 
sophisticated (multiple-stage fractionat- 
ing oil diffusion) devices in current use. 
The two factors which limit the ultimate 
pressures that can be attained with this 
type of pump are (1) the vapor pressure 
of the liquid producing the jet, and (2) the 
tendency of the vapors from the jet to 
back-diffuse into the system being evacu- 
ated. In the case of a water aspirator, 
the first factor is the most important, 
limiting the vacuum to about 10-15 mm 
Hg, depending upon the temperature of 
the tap water. In the case of mercury or 
oil pumps, the second factor is the more 
significant and various designs have 
been developed in the effort to minimize 


(Continued on page A392) 
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“Precision alone 
is not enough 
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FOR INDUSTRIAL ANALYSIS 


you need convenience, 


versatility 
and RELIABILITY 


You get all these in a 
Coleman Junior Spectrophotometer 


Where precision, speed and simplicity are the 
criteria, the Junior is unmatched by any instru- 
ment. It has a tremendous range of cuvette and 
sample sizes. Its results are amazingly reproducible 

7 . .. any analysis you can do on a Junior can be 
done on any other Junior. 


i When you use a Coleman Spectrophotometer 


iit you can cut out much time-consuming calibration 
i and costly training of assistants. For high pre- 
a cision in routine analysis . . . rely on the Coleman 
i! Junior Spectrophotometer for honest answers— 
everyday. 


| For complete information about the 
Coleman Junior Spectrophotometer request 
i Bulletin B-240, Coleman Instruments, Inc., 


COLEMAN) 


INSTRUMENTS 


q COLEMAN INSTRUMENTS, INC., DEPT. B, MAYWOOD, ILL. 
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back-diffusion. A  liquid-air trap 
serted between the pump and the syst« n 
helps in keeping the pump vapor fron 
diffusing into the system. 

Modern mechanical pumps are 
tremely efficient and convenient to w-e, 
The ultimate pressure attainable wh 
such a pump is limited by the follow ig 
factors: (1) vapor pressure of the pw ip 
oil, if any; (2) characteristics of ~\¢ 
check-valves or other exhaust port s: (1, 
i.e., gas-tightness and minimum foc ce 
required to push gas out of the seal, : 1d 
(3) effectiveness of the seal within he 
pumping chamber that isolates the int. ke 
line from the exhaust line. Mechan «al 
pumps that contain oil in the pum ng 
chamber are capable of producing lo \er 
pressures than oil-less pumps, since thc oil 
acts as a sealant and prevents gas leak: ge. 
Also, the lubricating properties of the oil 
permit the pump to be operated at high 
rates of revolution. However, in chemical 
work an oil pump is prone to pick up 
vapors which condense or dissolve in the 
oil and raise its vapor pressure. ‘This 
may be prevented by the use of dry-ice or 
liquid-air traps. Certain pumps have 
provision for pulling air through the oil 
during operation, in order to blow out the 
contaminating vapors. 

The molecular drag and evaporated 
metal pumps are of particular value when 
traces of organic vapors, such as would 
come from pump oils, must be avoided. 
The former is suitable for the high vacuum 
range, and the latter for ultra-high 
vacuums. 


Pump Speed and Ultimate Pressure 


The two most important characteristics 
of a pump are its speed, and its ultimate 
pressure. The speed is defined as the 
volume of gas passing through the intake 
orifice per unit time at the pressure ob- 
taining at the intake. If a pump could 
be constructed that would maintain zero 
pressure in its pumping chamber at 
all times, the rate of flow of gas out of the 
system being evacuated would be limited 
only by the resistance offered by the di- 
mensions of the opening connecting the 
pump to the system (see Fig. 4). Fora 
tube that is long compared to its radius. 
the speed of the tube, i.e., the rate of 
flow of air at room temp. throug) the 
tube per unit pressure difference «t the 
two ends, is given very approximate!y by: 

r3 
Sr = i 
where r and / are in millimeters, and Sr is 
in liters/sec. 

If the pump is connected to the =\stem 
through an aperture of area A 
! much smaller than r in Fig. 4), the speed 
of the aperture is given approximat: y by: 


Sa = 11.7 A liters/sec 


Sr or Sq represent the maximum 
speeds that could he observed i: thei! 
systems. If the pump cannot rem ve «ll 
gas molecules as soon as they en ' the 
pumping chamber, it has a charac’ "stl¢, 
finite speed, S. (The perfect pum) men- 
tioned above would have S = i: .uity.) 
The effective speed, Sg, of pump } 's the 
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connecting tubing and aperture is then 
given by: 

1 1 1 1 
"stata 
The speed of a pump depends upon its 


con-iruction, and generally is a function 
of ‘he pressure existing at the intake. 


PUMP SYSTEM 


Figure 4. Schematic representation of limita- 
tion placed on effective speed of a pump by the 
connection between pump and system. 


The speed vs pressure curves for a number 


of commercial mechanical pumps are 
shown in Figure 5. 


HYPERVAC 100 


KINNEY CV0556 


WELCH 140: 


SPEED IN LITERS /GEC. 


| 
Ol 0.1 10 
PRESSURE IN MICRONS 


Figure 5. Pumping speed as a function of pres- 
sure at the intake port for several commercial 
laboratory pumps. 


The speed of a pump connected by 
large tubing and a large aperture (so that 
Sr and S,4 are much larger than S, and 
their effects can be neglected) to a system 
of volume V and pressure P; can be de- 
termined experimentally by measuring the 
time 7’ taken to lower the pressure to P2. 
Then: 


S= In 
assuming S to be constant over the pres- 
sure range involved. The speed-pressure 
characteristic of a pump is a good indica- 
tion of its quality, and should be deter- 
mined occasionally for each mechanical 
pump is a check on the extent of wear in 
the moving parts. 

A cold-trap in a system acts essentially 
as a jump for condensable vapors. At 
presstires in the micron range, where mo- 
lecular rather than viscous gas flow ob- 
tains, ‘he speed of a trap is given approx- 
imate! by: 


62.5 P. 
Strap /M (1 


where \f is the molecular weight of the 
conde sable vapor, is its partial pressure 
where \t enters the trap, P2 is its vapor 
(Continued on page A394) 


MEASUREMENT MUST PRECEDE CONTROL 


Measure all 3 
Na quickly, easily, © 
accurately witha 


COLEMAN 
q FLAME 
PHOTOMETER 


More than 10,000 soil samples per year are 
measured for sodium, potassium and calcium 
by an industrial laboratory with one Coleman 
Flame Photometer. No similar instrument can 
carry so great a work load . . . certain proof 
that the Coleman requires very little instru- 
ment manipulation and a minimum of sample 
modification. 


Sample measurement in the Flame Photometer 
is so simple that highly precise data can be ob- 
tained from direct-reading scales by lab assist- 
ants “‘trained-on-the job.’’ The Flame Photom- 
eter uses ordinary city gas and its atomizer- 
burner and sample handling system are sturdy, 
precise and foolproof. To sum it up—there just 
isn’t any faster or easier way to measure quan- 
titatively these 3 important elements. 


A Coleman Flame Photometer costs surprisingly 
little for the amount of work it can do. Find out how 
it can help in your lab . . . write for Bulletin B-242. 
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OFFERS THE FINEST 
PROPERTY VALUES 
FOR FINER PRODUCTS 


© Absolute Chemical 
Purity 

@ Extreme Heat 

Resistance 


@ Thermal Shock 
Resistance 


@ Chemical inertness 


@ Outstanding Electrical 
Properties 


@ Full Range Radiant 
Energy Transmission 


In laboratories and other 
applications where critical 
requirements must be met, 
there is no room for second 
best. Vitreosil possesses 
properties of greatest value 
for: ultra-violet applica- 
tions, metallurgical investi- 
gations, chemical research, 
photochemistry, spectrosco- 
py, and many uses in phys- 
ical, optical and electrical 
research as well as prod- 
uct operations. 


Vitreosil is available in an 
unusually wide variety of 
types and sizes—Or, we'll 
be happy to fabricate to 
your specifications. Write 
us about your requirements 
today. For your conven- 
ience, use the coupon be- 
low. See our ad in Chemical 
Engineering Catalog. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC 
18-20 Salem Street, 
Dover, New Jersey 


Please send technical data on 
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pressure at the trap temperature, and 
A is the cold area. 

The ultimate pressure of a pump is the 
pressure finally reached in a sealed system 
free of leaks. It is determined mainly 
by the vapor pressures of any substances 
present in the pump, and by the fore- 
pressure at the intake. As the pressure 
in the system approaches the ultimate 
pressure, the pumping speed necessarily 
drops toward zero. Hence, the pressure 
observed even after hours of operation may 
be greater than the ultimate pressure, and 
manufacturer’s claims concerning this 
parameter should be taken with a grain 
of salt, unless the conditions of measure- 
ment are explicitly stated. In a system 
in which gas is being introduced through 
leaks, or by desorption from inside sur- 
faces, the ultimate pressure is determined 
by the dynamic balance between pumping 
speed and rate of gas release. 


Aspirators 


Inexpensive water aspirators for attach- 
ment to sink and lab bench outlets are 
available in both metal and glass con- 
structions. A desirable feature in an as- 
pirator is a check valve in the side-arm, 
such as is shown in Figure 6, to prevent 
water from backing up into the system 
being pumped. After a vacuum has been 
established in the system, a temporary 
decrease in the water flow rate due to 
fluctuations in the piping rate can cause 
the pressure at the nozzle to rise (by Ber- 
noulli’s principle, the pressure is inversely 
proportional to the flow velocity) suffi- 
ciently to cause water to be sucked into 
the system, if not prevented from doing 
so by a one-way check valve. A typical 
metal water aspirator is the “AirExpelOr” 
of Chemical Rubber Company, Cleveland, 
Ohio, which is constructed of brass with a 
stainless steel ball-and-socket. valve 
(Mode) 13-8335, $2.25). 


Figure 6. Water aspirator with ball-and-socket 
check valve to prevent water from backing up 
into the system being pumped. 


If a water aspirator is fitted with a 
long, hermetically sealed-on tail pipe, 
considerable water can be saved in long- 
period evacuations of systems in which the 
gas leak is small. The water flow is 
turned on full until the vacuum is es- 
tablished; the throughput is then turned 
down until a slow but steady flow is 
obtained. The column of water in the 
tail pipe now maintains the vacuum, 
instead of the jet. Gas released in, or 


(Continued on page A396) 
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NaAnn 00 


Stirs thickest liquids. Won't 


stall, won‘t burn out. 


Not a stock motor, 


but special heavy duty Waco motor. Many labs = 
operate this stirrer 24 hours a day, 7 days a 
week, month after month. 


Cools motor, permits contin- 


vous use. Outlasts others, saves replacement. 


ice induction type 


motor is safe for stirring flammables. 


yadda With one 300 and one 600 R.P.M. 
Y¥," shaft. These speeds cover the vast major- 
ity of stirring needs. 
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Order Today on Our Guarantee 


E-10235 Waco stirrer with brass mounting 
rod and 6 foot cord.......... $25.25 


E-10235-1 Stirrer chuck for Waco stirrer for 


Write for free Catalog No. E-7 
describing 38 different stirrer 
for every stirring job. 
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‘VERTICAL AUTOCLAVES: 


THAT ARE SPACE SAVERS and ECONOMICAL 


Boekel Vertical Autoclaves are especially intended for laboratories where 
space is at a premium and economy is the watchword of the institution. In addi- 
tion, with the thermostatically controlled models you can enjoy automatic opera- 
tion after loading and know that sterilization will be complete . . . as well as 
doubly safe. 


Heated by 


GAS Heated by 
STEAM GAS or 
ELECTRICITY — 
(Manually controlled) THERMOSTATICALLY 


CONTROLLED 


Gas—1081 or 1083 Electric—1086E or 1088E 


Gas—1086 or 1088 

Electric—1081E or 1083E 
Features! Features! 

These additional models to the famous Boekel line of 

vertical autoclaves, have all the strong points of the 


e Bronze pressure-lid-and-ring casting tapered and standard Boekel Autoclaves—plus THERMOSTATIC 
ground steam-tight. CONTROL for your convenience and protection. 


¢ Cover hinged to boiler ring. 


¢ Boiler of heavy tin-lined copper. 


e Maintains a constant working pressure. 
e Eliminates sterlization failures. 

* New air ejection valve. ¢ Does not require interim attention. 

¢ Combination manual control and safety valve. e Avoids costly burnouts! 


¢ Chamber sizes 11” X 24” or 14” X 26” e Chamber sizes 11” X 24” or 14” X 26” 


* Easy to read dual-purpose gauge. 


For complete details please request special bulletin 


Volume 36, Number 7, July 1959 / A395_ 


i 
\ 
ARE KNOWN BY Tt. TRADE MARE B DISTRIBUTED THROUGH LABORATORY SUPPLY DEALERS 
factured by WM. BOEKEL & CO., INC. 6 


— 


35 |./min. (free air) 
gin 510: microns 
ultimate vacuum 
FULL 
YEAR aq 
GUARANTEE § 


important reasons why the 
LANGDON Vacuum Pump 
replacing other makes! 


4 No other laboratory vacuum pump 
can be cleaned in 30 minutes 


2 No other laboratory vacuum pump 
permits oil change while running 


No other laboratory vacuum pump 
uses ordinary SAE 30 motor oil 


The LANGDON Vacuum Pump, for labora- 
tory use, has attracted the interest, at- 
tention, and use by hundreds of organic 
research chemists because of its unique 
simplicity of design and ease of opera- 
tion. Single stage, rotary, oil-sealed, 
water-cooled, high speed (1725 r.p.m.). 
No maintenance. Nospare parts. Noth- 
ing to corrode or wear out. Positively 
noiseless. Uses only 50 cc of ordinary 
SAE 30 motor oil which is quickly changed 
while the pump is on stream. Every 
chemist can disassemble, clean and re- 
assemble in 30 minutes. The LANGDON 
operates at 35 |./m. (free air) to produce 
an ultimate vacuum of 50 microns. Per- 
manently non-fouling. No springs to rust 
or corrode. ‘it looks as though you may 
have found the solution to the problem 
of distilling organic compounds,”’ writes 
one user. ‘‘We use the LANGDON Pump 
to distill liquids which can decompose 
slightly in distillation, releasing halogen 
acids which shorten the life of a pump 
unless a good trap is included in the set 
up; we use no trap with the LANGDON,” 
writes another user. It’s no wonder, 
then, that the LANGDON is now success- 
fully being used in the laboratories of 
hundreds of the largest chemical and 
petroleum companies, U. S. Government 
institutions and military installations and 
chemistry laboratories of colleges and 
universities in the U. S. and Canada. 
Under our guarantee, we will repair or 
replace without charge for one year any 
LANGDON Pump that fails to operate 
according to our specifications. Find out 
for yourself why this exceptional labora- 
tory instrument is proving by its perform- 
ance under a wide variety of operating 
conditions that it has unequalled superi- 
ority in the normal operating range of 
-5mm and above. We shall be pleased 
to send you our illustrated, descriptive 
brochure, user list and operating instruc- 
tions. Write today to: 


LANGMAR Corporation 


4875 West Armitage Avenue, 
Chicago 39, Illinois 
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leaking into the system is removed by 
entrainment in the water column. 

A device similar to the water aspirator 
is the steam ejector pump, in which a 
jet of steam takes the place of the water 
stream. A single-stage ejector pump pro- 
duces a pressure of 75 to 150 mm Hg when 
working against atmospheric pressure. 
However, several such ejector pumps 
coupled in series can produce pressures of 
0.1 mm Hg or less. The advantages of 
the steam ejector pump are its high 
pumping rate and capacity, and_ its 
economy. It is interesting to note that 
because of the much greater velocity of 
the steam jet compared to the water 
stream, the diffusion of water vapor into 
the system is much smaller in the former, 
and ultimate pressures much lower than 
the vapor pressure of water can be 
achieved. 


Mechanical Roughing Pumps 


A considerable variety of designs of 
mechanical roughing pumps are available. 
These include: diaphragm, oil-less rotary, 
oil-sealed rotary, two-stage rotary, and 


vented rotary pumps. 
EXHAUST 


= 


B. 


Figure 7. Principle of operation of the dia- 
phragm pump. A. Piston retracted, gas pulled 
in through intake check valve. 8. Piston pro- 
tracted, gas ejected through exhaust check valve. 


The principle of the diaphragm pump 
is illustrated in Figure 7. A _ rubber 
diaphragm is bonded to a piston that moves 
to and fro in a reciprocating action. 
By means of two one-way check valves, 
gas is pulled into the diaphragm chamber 
on the in-stroke, and ejected to the ex- 
haust on the out-stroke. This type of 
pump has the advantage of cheapness and 
freedom from oil, but it is not capable of 
lowering the pressure much below '/;- 
atmosphere, and the rubber diaphragm 
has a rather short service life. Typical 
of this type of pump is the Gelman In- 
strument Co., Chelsea, Michigan, Model 
DV-3 ($36.75), which has a speed of 7 
liters/min and gives a vacuum of 14 in. 
Hg, i.e., an ultimate pressure of about 400 
mm Hg. A larger diaphragm pump is 
the Cole-Parmer Co., Chicago 10, Illinois, 
Model 4090 ($47) with a speed of 10 liters/ 
min and ultimate pressure of 300 mm Hg. 

Oil-free rotary pumps operate by 
scooping air out of the system and dis- 
charging it into the exhaust, not unlike 
the way a fan operates in air. An example 
of the construction of such a pump is 
shown in Figure 8. The vanes rub 
against the cylinder and are held firmly 
against its surface by the centrifugal force 
of rotation. Wear is taken up by the 
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NEW, SAFE, DIS- 
POSABLE PACKAG: .., 


Polyethylene boitle, 
Plastic bag; eco- 
nomical, safe, |CC. 
approved. 


CERTIFIED 
REAGENT 


Means high purity: 
actual lot analysis 
clearly listed on each 
bottle. 


STRONG 


a FISHER 
CERTIFIED REAGENT 


Unusually high concentration, ultra 
high-purity, and stability are three 
features that organic and inorganic 
chemists will immediately notice in 
using Fisher Certified Hydrogen Per- 
oxide 50%. There is also a money-sav- 
ing feature . . . higher strength means 
that chemists use less. 

Organic chemists will find this im- 
portant reagent especially useful for 
organic oxidations . .. water is formed 
instead of active by-products. 

The high-purity provides many in- 
organic uses, such as purifying beryl- 
lium for nuclear work or as a reducing 
agent with permanganates, dichro- 
mates, and ceric salts. 

Fisher Certified Hydrogen Peroxide 
50% is available direct from stock. 
Catalog No. H-341. 

B-80a 


A TECHNICAL DATA SHEET 
is yours for the asking. Write to 


109 Fisher Building Pittsburgh 19, a. 
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freedom of movement of the vanes in 
their slots, and after some use the inner 
surface of the stator cylinder becomes 
glassy smooth. An example of this type 
of pump is that made by Leiman Bros., 
Newark 5, New Jersey, as their Model 
295 $78, without motor), which when 
oper:ted at 1725 rpm has a speed of 28 
liters min at its lower limit of pressure 
of 250 mm Hg. Similar pumps are also 
availible from Gast Mfg. Co., Benton 
Harbor, Michigan, and Cenco, Chicago, III. 


Figure 8. Rotary-vane, oil-free pump of Lei- 
man Bros., Inc. 


The most common mechanical pumps 


encountered in laboratory use are the. 


oil-sealed rotary types. The presence of 
oil in the pump cylinder helps to seal the 
space between the vane(s) and the bearing 
surfaces, thus preventing gas leakage 
between the exhaust and intake chambers. 
Also, the oil helps in pushing the gas out 
through the exhaust port more completely. 
For these reasons, much lower ultimate 
pressures are possible than with the oilless 
pumps. 

An illustration of the principle of con- 
struction of one type of rotary vane, oil- 
sealed pump is shown in Figure 9A. The 
eccentrically-mounted rotor makes con- 
tact with the stator cylinder at a fixed 
point on its inner surface between the 
intake and outlet ports. At this contact 
point the cylinder is machined to have 
precisely the same radius of curvature as 
the rotor, so that the clearance between 
them is no more than a fraction of a mil 
(1 mil = 0.001 in.). Careful machining, 
plus the presence of the oil film, serve to 
insure that gas being swept toward the 
outlet will not leak into the intake. The 
rotor is provided with two cast-iron 
vanes that are pressed tightly against the 
stator. As the rotor turns, the vanes 
move in and out of their slots, always 
making contact with the stator walls. 
Consequently, a crescent-shaped air space 
is swept out twice each revolution, as 
shown in the figure. The volume of gas 
moved through the pump per minute is 
therefore equal to this fixed volumetric 
displa‘vment times the rpm of the rotor. 
The vanes are composed of softer metal 
than the stator, so that only they are 
sudjeci to wear; the spring keeps them 
always flush against the stator, and the 
oil film keeps the rate of wear small. 

Figure 9B shows an alternative con- 
struction of a rotary pump in which the 
rotor iravels around the inside surface 
of the stator, and a single vane rides on 
the roior so as to separate the intake and 
exhaust ports. Again, a crescent-shaped 
pocket of gas is pinched off from the intake 
and squeezed out of the exhaust during 
each cycle. In this case, one-way check 
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NEW 
HIGH-VACUUM 
a from CEC 


Twice as fast! 
Twice the throughput! 


Conventional 6” 


New CEC 6” 


Check these typical performance charts. See how these 
compact new oil diffusion pumps maintain higher peak 
speeds . . . over longer pressure ranges . . . than the 

most efficient comparable pumps of conventional design. 
Then send for complete specifications and application data. 
Find out how CEC years-ahead design gives you: 


4” MODEL: 1-2x10-7 to 2x 10°? mm e Higher speed 
Hg range; 720 Li/sec peak @ 7x ‘ ‘ 
10-* mm Hg, using Convoil-20. e Lower $-micron-liter/second cost 
6” MODEL: 1-2x10-7 to 1x10? mm Higher limiting forepressu 

Hg range; 1440 L/sec plateau @ 
1x10-5 to 2x-0-3 mm Hg, using e Lower ultimate pressure 


Convoil-20. e Less backstreaming 
Smaller and larger sizes in de- 


velagment. Longer-life construction 
WRITE for Bulletin 6-20. ... than ever before! 


Rochester Division 
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valves are necessary to keep gas from 
being sucked in through the exhaust port 
or squeezed out the intake port. 

The speed of the rotary pump is de- 
termined by the volume of the air space 
in the pumping chamber, and the speed 
of revolution, which essentially means the 
horsepower of the driving motor. For 
example, a pump of this type requires a 
1/-hp motor to give a speed of 100 
liters/min, but only a '/;-hp motor for 
33 liters/min. The heating effect of the 
power input from the motor can be con- 
siderable, and the temperature rise of the 
oil can lead to an undesirably high vapor 
pressure. For this reason, many rotary 
pumps, particularly high-speed pumps, 
have special provision for air or water 
cooling of the oil. A new, single-stage 
pump of good construction with clean oil 


at 60°C in the pumping chamber can give 
an ultimate pressure of 5 microns Hg. 

It does not take long, in a chemical 
laboratory, for the oil in a vacuum pump 
to become contaminated with water or 
other condensed vapors which markedly 
increase the ultimate pressure attainable. 
These contaminations are also a source of 
corrosion and fouling of the pump mech- 
anism, and can cause serious trouble. 
Therefore, to preserve this type of instru- 
mentation, it is wise to check the ultimate 
pressure frequently, and to change the 
oil whenever this parameter has increased 
significantly. 

To minimize this problem, pumps are 
now available with an additional valve 
that permits some atmospheric air to enter 
the pump chamber during the exhaust 
cycle. Due to the addition of this extra 


REYERS-PROGRESS BALANCES are fast and easy to use 


Knob-controlled fraction loader © Accurate to 1/100,000 of capacity © Lower Cost than most analytical balances 


Knob-controlled fraction loading com- 
bined with durability, ease of use, speed 
and an accuracy of 1/100,000 of capacity 
have made the Reyers-Progress Balance a 
first choice in many schools and colleges. 

Fractions of a gram are added or sub- 
tracted by turning the knob at the center 
of the base. The indicator, moving up or 
down the index, clearly and instantly 
shows the value of the weight added. The 
accuracy of the Reyers-Progress makes it 
ideal for gravimetric analysis and the prep- 
aration of solutions for volumetric analysis. 

In addition to wide use in high schools 
and colleges, industry and research are 
finding the accuracy, ease of use, durability 
and low cost of Reyers-Progress Balances 
valuable assets in their laboratories. 


Some of the outstanding features of this 
Balance are : 

Case design allows access to pans 

from the front or sides. 

250 mm long index is graduated from 

0 to 1000 mg in 5 mg subdivisions. 

Beautiful mahogany case has chemi- 

cal-resisting Formica base. 

Counterpoised U-shaped clear plastic 

door. 

Fractions of a gram are added or 

removed by simply turning knob. 
Dimensions: Total Height—16", Length of 

Base—13%"; Width of Base—7'%". 
When Ordering, please use this 

Catalog Number: CE12-47. 

Capacity, grams 50 100 200 
Sensitivity,mg 0.5 1.0 2.0 
Price, each $158.50 $158.50 $158.50 


ARTHUR S.LaPINE and COMPANY 


LABORATORY SUPPLIES - EQUIPMENT +» REAGENT AND INDUSTRIAL CHEMICALS 
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volume of air, the vapors coming from) the 
system need to be compressed only slightly 
in order to force the exhaust port open. 
Thus, they do not tend to condense and 
accumulate in the oil. Also, any volutile 
compounds already in the oil tend t: be 
vaporized and blown out by the con. 
tinual introduction of air. This feature 
is called “Vented Exhaust” by some 
manufacturers, and “Gas Ballast’ by 
others. It contributes to increased 
trouble-free operation of the pump, par- 
ticularly when used in untrapped syst ms, 
but adds to the cost of the equipment, 
and results in higher ultimate pres ures 


B. 


Figure 9. Rotary-vane, 
pumps. A. Two vane type. 
check valves. 


oil-sealed vacuum 
B. Single vane, with 


than are obtainable with equivalent non- 
vented pumps. With the vent closed, the 
ultimate pressure can be as low as with 
non-vented pumps. 


High Vacuum Pumps 


Pressures lower than 1 micron are 
most commonly produced in the laboratory 
by (1) multiple-stage rotary pumps, and 
(2) mercury or oil diffusion pumps. 

The multiple-stage rotary pump consists 
of two pumping chambers connected in 
series, so that the inlet to the first stage 
is the exhaust from the second stage, as 
illustrated in Figure 10. The first or 
roughing stage, working against atmos- 
pheric pressure, reduces the pressure at the 
exhaust of the second stage to about 0.01 
mm Hg; the second stage, working 
against this exhaust pressure, reduces 
the pressure at its inlet to the order of 0.1 
to 0.05 micron Hg. The two-stage rotary 
pump is larger and more expensive than a 
single-stage pump of the same speed; 
for example, Welch No. 1406H is a single- 
stage pump, has a speed of 33.4 liter min, 
an ultimate pressure of 5 micron-, and 
costs $150; Model 1405H is a two-stage 
device, has the same speed, and u!i:mate 
pressure of 0.05 micron, and costs *.30. 

Diffusion pumps operate by cr ting 
a high-speed jet of vapor that en rains, 
bombards, and compresses gas mo!cules 
which diffuse (hence the name o’ this 
category of pumps) into the vicinity of 
the jet from the system. This mecha- 
nism becomes effective only if th. inlet 
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LOAD-LIGHT-LOOK! 


Here are a few 

of the many areas 

where B&L Abbe-3L Refractometers 
are standard test equipment: 


You test fast with 
this lowest-cost Abbe! 


B&L Abbe-3L Refractometer tests purity and con- 
centration with top accuracy. Reads refractive 
index to .0005; estimates to .0001. Reads dissolved 
solids to .2%; estimates to .1%. 


Education Research Development 


* 

Organic Chemicals Polymers 
Solvents Proteins 
Glass Waxes 
Oil Contamination Essential Oils 
Hydraulic Fluids Peroxide Selutions 
Petroleum Derivatives Coffee Solids 
Plasticizers Polyester Resins 
Chlorinated Solvents Paint Solvents 
Silicones Pharmaceuticals 
Nylon Biologicals 
Fastest, easiest operation ever. Upfront horizon- rocmeni Chocolate Flours 

tal prism loads or wipes in a wink. You can ac- 


tually complete several tests a minute! 


BAUSCH & LOMB OPTICAL CO. 
66143 St. Paul St., Rochester 2, N. Y. 


[_] Send me Abbe-3L Catalog D-280. 
(_] I'd like a demonstration. 


Lowest-cost Abbe. You pay only $745 for the 
Abbe-3L . . . less than 29¢ per working day for 
the first ten years of its 

long trouble-free life. 


BAUSCH & LOMB 
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finally dropping again toward zero as the 
ultimate pressure is approached, as illus- 
trated in Figure 11. Hence, a diffusion 
pump cannot be used without employing 
a fore-pump to lower the intake pressure 
to such a value that the diffusion pump 
speed is large enough to be practical. 
The earliest diffusion pumps were made 
of glsss and employed mercury as the vapor 
source. In modern pumps, organic oils 
of very low vapor pressure have replaced 
PUMP the mercury, and the pump construction 
may be either glass or metal. There is 
considerable variety in the construction 
of these pumps, involving different designs 
of the jet-forming annulus, of baffles 
to prevent diffusion of the oil vapors into 
the system, and of the number of cascaded 
stages incorporated into the device. 
These designs are described below, in 
connection with the treatment of com- 
mercially available pumps. The ultimate 


pressure is below 1 to 100 microns Hg; 
that is, the speed of such a pump is zero 


EXHAUST INLET 


1st STAGE 


Figure 10. Principle of the two-stage pump, 
in which the intake of the first stage is the 
exhaust from the second stage. 


until the fore-pressure is reduced to the 
microns of Hg range. The pumping 
speed then rises rapidly to a maximum, 


Imagine...Pipets that don't break! 


That's right! NALGENE [?*] eliminates pipet breakage problems. 
Here are the forerunners of a line of calibrated volumetric measuring 
instruments in plastic . . . unbreakable pipets. Molded from polypropylene 
these pipets are of uniform dimensions, allow accurate measurements, are 
non-wetting and easily cleaned. Because of polypropylene’s high chemical 
resistance there are no limitations on liquids which can be measured. 

At present only 1.0ml, 2.0ml, 5.0ml and 10.0ml sizes available. 


WIDE MOUTH CARBOY NALGENE |] CENTRIFUGE TUBES 


with Handle Made from polypropylene for strength and clarity, 
Unbreakable and chemically these tubes withstand the greatest centrifuge speeds. 
resistant for safe handling of Friction-fit closures for each size available. 


corrosive liquids and solids. 


the NALGE Co.Inc. 


ROCHESTER 2.NEW YORK 


For technical data write for 
our Catalog H-459 


WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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pressures attainable with single- and | wo. 
stage diffusion pumps (backed hb. 4 


or we oF of 


PRESSURE 


Figure 11. Pumping speed as a function of 
intake pressure for a typical diffusion pump 
(National Research Corporation's Model H4P). 


suitable roughing pump) are of the order 
of 10-* mm Hg, and speeds as high as 
500 liters/sec can be obtained, in certain 
models. 


Ultra-high Vacuum Pumps 


Pressures lower than 10-€ mm Hg can 
be obtained with oil diffusion pumps 
only if provision is made for the continuous 
removal of the volatile decomposition 
products of the oil that are produced in 
small, but significant amounts by the 
constant heating of the fluid. Multi- 
stage pumps are now available in which 
there is a continuous fractionation of the 
pump oil, so that the stage closest to the 
system being evacuated uses oil that is 
kept free of decomposition product vola- 
tiles. These are called fractionating oil 
diffusion pumps, and produce ultimate 
pressures as low as 5 X 107-8 mm Hg. 

The gettering pumps are also capable, 
when suitably backed, of producing pres- 
sures in the 10-* mm Hg range. They 
have the advantage of freedom from oil 
or moving parts, but are more expensive 
than diffusion pumps. Only two com- 
mercial models are currently available, 
and these are described in detail later. 

Pressures as low as 107 mm Hg have 
been reported under special conditions in 
sealed systems that have been thoroughly 
outgassed and gettered, but such low 
pressures are not generally possible with 
standard instrumentation. 
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Out off the 
EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p A six-page brochure illustrating and de- 
tailing the new Labasco laboratory clamp 
line, “the first major redesign of these es- 
sential laboratory implements in more than 
25 years,”’ is now available from Labasco 
member companies or directly from La- 
basco, Box 914, Durham, North Carolina. 


p> A new analytical laboratory oven has 
been developed by E. H. Sargent & Co., 
Dept. SO, 4647 W. Foster Ave., Chicago 
30, Illinois. This oven is designed to em- 
phasize conduction and radiation as mode 
of heat transfer and to minimize the con- 
tribution of convection, thus achieving 
uniform temperature throughout the entire 
aluminum interior chamber. 


> “Combo” designated LC-1, is the 3-way 
Luxo Lamp that balances incandescent 
and fluorescent light in one fixture, now 
available to industry. Either type of light 
can be used individually or in combination 
for comfortable, easy on-the-eyes illumi- 
nation. For full details on all Luxo lamps 
write to the Luxo office and plant nearest 
your area: Luxo Lamp Corp., Dock St., 
Port Chester, New York; 464 Bryant St., 
San Francisco, California; 185 Lagauche- 
tiere St., Montreal, Quebec. 


> Industrial Instruments has just an- 
nounced the availability of a new Solu- 
Bridge for monitoring highest purity 
water. For complete technical specifica- 
tions write directly to Industrial Instru- 
ments, Ine., 89 Commerce Rd., Cedar 
Grove, New Jersey, 


> Metalab Equipment Co., Hicksville, 
New York, manufacturers of laboratory 
equipment and furniture, has announced a 
new Fumex design acid-solvent storage 
fume hood catalogued as H-400. 


> In what is described as one of the most 
significant developments in buret history, 
Manostat Needle Valve Burets are now 
ay ailable with sidearms and absolute zero. 
These new burets, in all sizes from macro 
to miero, have now been introduced by the 
Kil Greiner Co., 20-26 No. Moore St., 
Nu w York 13, N.Y. 


> \ new dual-purpose instrument for 
storing neutron sources and teaching nu- 
clexr physics has been announced by Nu- 
clear-Chieago Corp., 229 W. Erie St., Chi- 
cago 10, Illinois. Model NH-2 Neutron 
Howitzer is a 35” X 23” diameter alum- 


inum vessel filled with 350 pounds of paraf- 
fin. Neutron sources may be stored in 
the unit and can be manipulated safely in 
it for source transfer or training purposes. 
Model NH-2 is also designed for use as a 
college classroom demonstrator. A neu- 
tron source can be positioned in the How- 
itzer at a level with two cadmium-lined 


ports to produce a collimated neutron 
beam. A manual supplied with the How- 
itzer gives detailed instructions on how to 
perform a variety of nuclear physics and 
reactor experiments. 


> Tenso-Lab., Inc., Irvington-on-Hud- 
son, New York has introduced the In- 
dustry’s first bulb-free, valve-free, com- 
pletely automatic pipet controller. The 
Clinac Pipetter completely eliminates the 
need for mouth pipetting of infectious bac- 
teria, toxic or ill-smelling liquids, and cor- 
rosive as well as radioactive material. 


> Bausch & Lomb Optical Co. announces 
its expanded line of concave diffraction 
gratings. The availability of these new 
gratings will be of special interest to en- 
gineers and scientists engaged in vacuum 
ultraviolet region work. This includes re- 
search in areas where gratings are sent out- 
side of the earth’s atmosphere for solar 
spectral studies, thermo-nuclear reactions, 
as well as for the photographic recording of 
spectra. Specifications and prices of the 


(Continued on page A403) 


Volume 36, Number 7, July 1959 / A401 


two- 
: 
@ Easy to handle 


Du Pont Reagents Serving Industry 


1. President Glen B. Lerch of Lerch Brothers, Inc., holds quarter-pound 
iron-ore sample. 22 samples are taken from each gondola-type car 
. .. are analyzed within 7 hours with the help of Du Pont Reagents. 
*‘We use these reagents because of their purity,” says Mr. Lerch. 


Analyses by “umpire chemists” 
set price for Mesabi iron ore 


Entire trainload graded and priced while shipment is in transit 


A million analyses of iron ore yearly! 
That’s the output of Lerch Brothers, 
Inc., whose laboratories are strung 
across northern Minnesota’s Mesabi 
country and up into Canada. They 
analyze perhaps one quarter of all iron 
ore mined in the U.S... . are called 
“umpire chemists” because their re- 
ports are accepted by buyer and seller 
alike as a basis for grade and price of ore. 

Laboratory samples are taken from 
cars at the mines . . . reports submitted 
within the 7 hours it takes for ore trains 
toreach loading docks in Superior, Wis., 


or Duluth, Minn. Fast determinations 
—yet highly accurate with the help of 
Du Pont Reagents . . . choice of Lerch 
Brothers for more than 50 years. 


Du Pont Reagents are supplied with 
color coding, dripless sleeves and safety 
grips—in single-trip cartons. Get full 
details about these high-purity reagents 
from your nearest Du Pont Sales Of- 
fice listed below, or write: 


E. I. du Pont de Nemours & Co. (Inc.) 
Industrial and Biochemicals Dept., 
Rm. N-2543, Wilmington 98, Del. 


REG. U.S. PaT. OFF. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT REAGENTS 


ACETIC ACID GLACIAL © AMMONIUM HYDROXIDE *© HYDROCHLORIC ACID 
NITRIC ACID *® SULFURIC ACID 


SALES OFFICES: Atlanta 8, Ga., 739 West Peachtree Street; Boston 10, Mass., 140 Federal Street; Chicago 32, Ill., 
4251 South Crawford Avenue; Cincinnati 2, Ohio, 603 Terrace Hilton Bldg.; Cleveland 14, Ohio, 1321 National City Bank 
Bidg.; Detroit 35, Michigan, 13000 West 7 Mile Road: Minneapolis 2, Minn., 1207 Foshay Tower; New Haven 13, Conn., 46 River 
Street; New York 1, N.Y., 350 Fifth Avenue; Wynnewood, Pa., 308 East Lancaster Ave.; Pittsburgh 19, Pa., 1715 Grant Bidg.; 
St. Louis 5, Mo., 10 S. Brentwood Blvd., Clayton. Western States: Broun-Knecht-Heimann Co., 2301 Blake St., Denver 17, 
Colo.; 1400 16th Street, San Francisco 19, Calif.; 650 West 8th South, Salt Lake City, Utah; Braun Chemical Co., 324 Indus- 
trial Ave., N. E., Albuquerque, N. M.; 1363 South Bonnie Beach Place, Los Angeles 54, Calif.; 1745 Imperial Ave., San Diego, 
Calif.; 2930 West Osborne Road, Phoenix. Ariz.; Van Waters & Rogers, Inc., 4000 First Avenue South, Seattle 4, Wash.; 3950 
Northwest Yeon, Portland, Oregon; 801 N. Washington, Spokane, Wash.; Scientific Supplies Co., 600 Spokane St., Seattle 4, 
Washington; 713 S. W. 12th St., Portland, Oregon. in Canada: Du Pont of Canada Limited, Box 660, Montreal, P.Q., Canada. 
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2. Lab technicians analyze ore samples for iron, 
phosphorus, manganese, silica and moisture 
content. These analyses set the grade and price 
for a whole trainload of ore. High-purity 
Du Pont Reagents are used throughout the net- 
work of Lerch Brothers laboratories . . . help 
technicians attain high level of accuracy. 


3. President Lerch, seated, confers wit! 
of the firm and Du Pont’s Fred Traugo 
Mr. Lerch says, ‘Our firm started usi’ 
selli chemicals when it was founde: 
1890's, and we’ve used them ever sir 
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new oncave gratings are available by writ- 

ing t Bausch & Lomb Optical Co., 635 St. 

Rochester 2, New York, request- 
chnical brochure D-261. 


p A light-weight, portable instrument, 
with 10 moving parts, tubes, or vibrators 
for c. averting low voltage direct current to 
high voltage direct current, has been de- 
veloped by Central Scientific Co., 1700 
Irving Park Rd., Chicago, Illinois. 


p A) entirely new type of infrared absorp- 
tion cell, low enough in price to be used as 
a disposable cell, has been announced by 
the Connecticut Instruments Corp., Wil- 
ton, Connecticut. Based on work done 
by Dr. Norman Jones (Spectrochimica 
Acta, Vol. 12, Nos. 2/3, pp. 183-191) at the 
National Research Council, the new cell 
consists of a single block of rock salt in 
which a cavity has been produced by 
means of ultrasonic machining. 


» Disposable protective garments, made 
from Kaycel material, a new bonded, non- 
woven material produced by Kimberly- 
Clark Corp., now are available from the 
Ace High Division of Williamson-Dickie 
Manufacturing Co., 509 W. Vickery Blvd., 
Fort Worth 1,’ Texas. The low-cost, 
throwaway garments are suitable for a 
wide variety of applications in the chemi- 
cal industry and allied fields. 


p> S. B. Logan & Co., 327 No. Mill St., 
Genoa City, Wisconsin, offers “Precision 
Vision,” a new 5 power, wide field, non- 
distorting magnifier with a unique base and 
a versatile mounting. 


New Literature 


@ Paper Chromatography and _ Electro- 
phoresis Equipment is the title of a new 
68-page, illustrated catalogue now avail- 
able on request from Research Specialties 
Co., 200 So. Garrand Blvd., Richmond, 
California. 


@ Scientific Glass Apparatus Co., Inc., 
Bloomfield, New Jersey, has just an- 
nounced the publication of a new Catalogue 
59. or the first time in the history of the 
com}any, it combines their entire line of 
labor:tory apparatus, instruments, appli- 
ance-. standard glassware, “Inter-Joint”’ 
glas-\\are and general supplies into one 
com)\ete volume instead of the two vol- 
ume ‘ormerly published. 


@ “\ pictorial panorama of 40 years of 
prog’ ss in Chemistry’’—that’s the new 
Wil! hronicle—a 16-page newspaper com- 
men: rating Will Corporation’s first 40 
year- supplying the nation’s laboratories. 
You | find a lot of interest in the Will 
Chroicle. Ask your nearest Will Supply 
Cen‘. : for a free copy, or write Will Corp., 
Box '050, Rochester 3, New York. 


@ \\:nn Research Laboratories, Inc., 
Liberty St., New York 6, N. Y., announces 
the rv lease of their new refevenee guide and 


(Continued on page A404) 


TEST OFFICIAL DATA 
NEW! 1959 Edition on au tements THrovan 


Chart and 48-page Key Booklet both completely revised 
New type faces for maximum legibility. Lithographed in six colors. 


THE ATOM 
Electronic Grovped A Outer Volence] Electrons ‘Planetory electrons 
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4854. CHART OF THE ATOMS, 1959 Edition. Each, $7.50 


‘rite for complete circular. 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION W. M. WELCH MANUFACTURING COMPANY 
——£STABLISHED 1880— 
1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 


transparency 
dimensional stability 
en chemical resistance 
sizes 

ID to 2” ID) 

Beonemical 


> ithe ID costs less than 15c per ft) 


All Nalgon tubing 
bears the brand name 
for your protection 


ROCHESTER 2. NEW YORK 


Ask your dealer for our catalog 
WORLD'S LARGEST PRODUCER OF “POLYETHYLENE LABORATORY WARE! 
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WET-STRENGTH TROUBLE 
ON BUCHNER FUNNELS 
WITH SUCTION 


FOR GELATINOUS OR LARGE PART ae 


TRY E-D 940 OR 953 


HOW ABOUT 
FINE PRECIPITATES 2 


THOSE EATON-DIKEMAN PEOPLE 
SURE GIVE GREAT 
CO OPERATION 
THEIR LINTLESS 
PAPERS ARE THE TOPS 


FOR STRONG ACID OR 
ALKALINE SOLUTIONS 
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Price List No. 124. This list is the largest 
and most comprehensive available in the 
field of biochemicals for research. It cov- 
ers biochemicals needed for bacteriological, 
nutritional, biological and microbiological 
research. By increasing the number of 
products to over 3000, this price list is an- 
other step on the part of Mann Research 
Laboratories to satisfy all the needs of re- 
search workers. 


@ A new, 12-page bulletin, 7’C-3, describ- 
ing a complete line of durable, precision- 
made apparatus for tissue culture experi- 
mentation is available from Kontes Glass 
Co., Vineland, New Jersey. 


@ The 86th volume of Cenco News Chats, 
containing new developments in labora- 
tory apparatus, instruments and methods, 
as well as information about technical or- 
ganizations, has just been published by 
Central Scientifie Co., 1700 Irving Park 
Rd., Chicago, Illinois. 


@ Schwarz Laboratories, Inc., of Mount 
Vernon, New York, announces the avail- 
ability of their new 1959 Price List of Bio- 
chemicals and Radiochemicals. This 28- 
page booklet lists important price reduc- 
tions on many of the more than 200 
Schwarz-manufactured cell intermediates 
and related compounds. 


@ Chicago Apparatus Co., 1735 No. Ash- 
land Ave., Chicago 22, Illinois, announced 
it has assumed distribution of the impor- 
tant library information service published 
by the Anderson Physical Laboratory for 
users of spectrophotometers. This li- 
brary information is the series of spectrum 
charts of organic compounds. The pur- 
pose of the service is to enable users of 
Beckman DK _ Spectrophotometers to 
check their test results against a guaran- 
teed accurate chart on a material of known 
purity. 


@ Full information on Vycor brand 96 per 
cent silica glass which withstands high 
temperatures and drastic thermal] shock is 
given in a bulletin, B-91, issued by Corning 
Glass Works, Technical Products Div., 
Corning, New York. 


| @ New England Nuclear Corp., 575 Al- 


bany St., Boston 18, Massachusetts, an- 
nounces the availability of their 1959 
Radiochemical Catalogue and Price List. 
This catalogue contains many changes and 
over 55 additions to the list of stock car- 
bon-14 and tritium labeled compounds. 


@ Standard X-ray Diffraction Powder Pat- 
terns, by Howard E. Swanson, Nancy T. 
Gilfrich, Marlene I. Cook, Roger P. 
Stinchfield, and Paul C. Parks, National 
Bureau of Standards Circular 539, Vol- 
ume 8, 76 pages, 45 cents. (Order from the 
Superintendent of Documents, U. 8. Gov- 
ernment Printing Office, Washington 25, 
D.C.) 


@ Pilot Chemicals, Inc., 36 Pleasant St., 


“*_.espectally recommended... 


POLAROGRAPHIC 
METHOD 


OF ANALYSIS 
| 


By OTTO H. MULLER. 
Associate Professor o/ 
Physiology, State University 
of New York Medical Center 
at Syracuse, Syracuse, N.Y. 


In this second revised and augmented 
edition, the author purposes “to present 
a simple account of polarography in a 
form which can be used by teachers and 
students in physical chemistry as well 
as in advanced courses in analytical 
chemistry.” The emphasis is on prin- 
ciples and the scope is descriptive rather 
than mathematical. It begins with an 
excellent review of electroanalysis, 
showing the relation of polarography to 


other electro methods. A brief de- 
scription of apparatus includes equip- 
ment constructible from parts readily 
available in many laboratories. Funda- 
mentals of quantitative and qualitative 
analysis and recent developments are 
discussed in some detail. Chapters on 
applications and suggestions for prac- 
tical polarography complete the book. 


A particularly good feature is the in- 
clusion of 26 experiments, and the 
graphs and tables of data obtained from 
them constitute the illustrative material 
of the text. These experiments could 
be undertaken with profit by anyone 
desiring an experimental indoctrination 
in polarography. 


The book is especially recommended 
to students, beginners in the field, and 
anyone desiring a brief but compre- 
hensive introduction of the funda- 
mentals of polarographic measurements. 


Joun K. TayLor 
ANALYTICAL CHEMISTRY 


illustrated $4.50 
(Foreign $5.0) 


CHEMICAL EDUCATIO’ 
PUBLICATIONS 
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TRIPLE BEAM BALANCE 


Model 750-S 


$19.15 


FOR WIDEST SELECTION, GREATEST 
CAPACITY SPECIFY OHAUS. THERE IS 
A MODEL TO FIT YOUR EVERY NEED. 


w OATT. 
WEIGHTS 


NEW BOX END BEAM 


SLIDING POISE 
with center indicating 
panel, insures rapid 
correct readings. Elim- 
inates secondary beam 
oscillations. 


END READING DEVICE 


inating parallax error. 


pointed beam registers 
against graduated dial elim- 


High strength, die cast aluminum 
alloy, with ends cross braced. 


stainless steei 
relief etched 
graduations for 
easy reading. 


i | 


ATTACHMENT 
WEIGHTS 
extend capacity 
to 2610 grams 
with this handy 

t. 


RCE AVE. 
UNION, NEW JERSEY 


Watertown 72, Massachusetts, manufac- 
turer of materials for scintillation count- 
ing, announces the publication of its latest 
bulletin, Number 591. Included in this 
4-page brochure are cost and technical in- 
formation on scintillation grade fluores- 
cent chemicals and plastic scintillators. 


@ The Consultant’s Bureau, Inc., 227 W. 
17th St., New York 11, N. Y., has a new 
catalogue which furnishes full information 
about their line of translated Soviet scien- 
tific books. 


@ Star ’58 Abstracts, available from the 
National Science Teachers Association, 
1201 Sixteenth St., N. W., Washington 6, 
D. C., for $1.00, gives abstracts of the 369 
entries in the 1957-8 Science Teacher 
Achievement Recognition (STAR) Pro- 
gram, administered under a grant from the 
U.S. National Cancer Institute. 


@ California Corp. for Biochemical Re- 
search offers their April, 1959, complete 
Biochemical Price List. Write the com- 
pany, 3625 Medford St., Los Angeles 63, 
California. 


@ A Guide to Vocations in Engineering and 
Related Fields, the third in a series, rep- 
resents an attempt at treating the area in a 
somewhat general, objective, and func- 
tional manner, and providing appropriate 
additional references for those desiring 
more detailed and supplementary infor- 
mation. Copies at $1.25 each are avail- 
able from Dr. L. L. Ralya, 907 Fourteenth 
St., Santa Monica, California. 


@ ‘“Epolene C and Epolene N, Non-Emul- 
sifiable Low-Molecular-W eight Polyethyl- 
ene Resins,’’ are the subject of a new 22- 
page brochure published by Eastman 
Chemical Products, Inc., Chemicals Divi- 
sion, Kingsport, Tennessee. 


@ Anew & page catalogue highlighting the 
major General Electric silicone products 
and their uses is now available from the 
Silicone Products Dept., General Electric 
Co., Waterford, New York. 


@ “Technical Libraries in the USA” 
is the title of a comprehensive review on 
pages 25-32 of the January, 1959, number 
of QUIMIA, Sindicato Provincial de 
Industrias Quimicas, published in Bar- 
celona, Spain. The article (in Spanish) 
by Maria Serrallach of the Bibliotecaria 
del Seminario de Quimica of the Uni- 
versity of Barcelona surveys the types of 
libraries, their facilities, and the services 
they are designed to provide. 


@ Interscience Publishers, 250 Fifth Ave., 
New York 1, N. Y., has just announced the 
publication of the first issues of two new 
international journals, the Jou*nal of Me- 
dicinal and Pharmaceutical Chemistry and 
the Journal of Biochemical and Micro- 
biological Technology and Engineering. 


@ A catalogue of currently available mo- 
tion picture films based on chemistry and 
the chemical industry has been published 


(Continued on page A406) 


YOURS FREE 


SS Membrane Filter Folder 
Detailed information and 
simple directions for use of 
membrane filters. This folder 
describes the new S&S “Bac- 
T-Flex’’, flexible membrane 
filter with a larger, green-col- 
ored grid designed for easier, 


more accurate bacteria count. 


S:§ Filtration Chart 


2: This desk-sized chart 
a. shows at a glance which 
: filter paper to use for a 
% given analysis. Gives rela- 
tive retention values of 
S&S Analytical Filter 
Papers and other brands. 


S&S Analytical Filter Papers h> 
are known for their consistent 
accuracy, physical uniformity, 

types. 


pare. Send for your free sam- 
pler of many S&S grades. Ar nay 


<= 
***Bac-T-Flex"’ is a trademark ~~ 


‘Mitt vow! 


Carl Schleicher & Schuell Co. 
Dept. JC-79 Keene, New Hampshire | 
Send your free S&S 
Membrane Filter Folder 
Filter Paper Sampler Filtration Chart i 
Name. 


Addr, 
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Matheson 

Radioactive 
Gases... 


KRYPTON-85 and CARBON-14, SULFUR-35 and 
TRITIUM Compounds in gas form. For use in tracer 
studies, leak detection, oil well repressurization studies and 
counter standardization. The Matheson Company, Inc.. 
is now licensed by the A. E.C. to supply these radioactive 
gases. We invite your inquiries on using radioactive gases 
for your special requirements. Write to our Sales 
Engineering Department, P.O. Box 85, East Rutherford, 
N. J. Our 1958-59 Gas Catalog is now available on request. 
Listing 80 compressed gases, gas mixing services and a 
full Jine of regulators, valves, flowmeters and accessories. 


The Mathes Company, Inc. 


Compressed Gases and Regulators East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 


ABSORBENGY 


water absorption by weight 
is less than 0.20% in 48 hours 


ALBERENE stone 


For FREE literature and technical assistance address: ALBERENE STONE 


(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J. 
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by the Manufacturing Chemists’ Associ: 
tion, 1825 Connecticut Ave., N. W., Was! 
ington 9, D.C. 


New Chemicals 


@ A two-page bulletin describing chara 
teristics and specifications of 
Ferrocene or  Dicyclopentadienylir: | 
(#8758) is available from Matheson Co) - 
man & Bell, Division of the Matheson C.. , 
Inc., Norwood 12, Ohio. 


@ General Mills Research Laboratori. < 
announces the availability in resear: |) 
quantities of a new series of emulsifiers: 
the amino acids fatty acid salts. For fi.:- 
ther information or samples, contact: 
Biochemicals Development, General Miils 
Research Laboratories, 2010 East Henn- 
pin Ave., Minneapolis 13, Minnesota. 


Miscellany 


% Eastern Analytical Symposium and In- 
strument Exhibit will be held November 4, 
5, and 6, 1959, at the Hotel New Yorker, 
New York, N. Y. The sponsoring groups 
are Baltimore-Washington, Delaware Val- 
ley, New York and New England Sections 
of the Society for Applied Spectroscopy, 
the Analytical Groups of the New York 
and North Jersey Sections of the American 
Chemical Society, and the Metropolitan 
Microchemical Society. Subjects covered 
will include: Absorption Spectroscopy, 
Analytical Chemistry, Emission Spectro- 
scopy, Gas Chromatography, Mass Spec- 
troscopy, Microchemical Analysis, and 
X-ray Spectroscopy. 


* Applications will be accepted through 
October 5, 1959, by the National Science 
Foundation for fellowships under the Sen- 
ior Postdoctoral and Science Faculty Fel- 
lowship programs according to Alan T. 
Waterman, Foundation Director. 
Awards will be made in the mathematical, 
physical, medical, biological, and engineer- 
ing sciences. Also included are anthro- 
pology, psychology (excluding clinical 
psychology) and interdisciplinary fields 
(comprised of overlapping fields among 
two or more sciences). Selected sociai sci- 
ences are included as well under the Senior 
postdoctoral Fellowship program. 
of successful fellowship candidates wi!! be 
announced on December 7, 1959. 

Application materials may be obts:ned 
from the Fellowships Section, Divisiv of 
Scientific Personnel and Education, Na- 
tional Science Foundation, Washingt” 25, 
D.C. 


% The National Bureau of Standar 
been studying the problem of trans! 
languages by electronic compute’ 
process recently developed goes 
further than word-to-word translat: 
that it takes into account the gramm: 
syntactical, and lexicological proper’ 
the words within their context to 
meaningful sentences from the tran~ 
material. 
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SAVE With The ALL NEW 
Aloe-Petrolite 
VENTILATED FUME HOOD 


Removes fumes without 
loss of conditioned air 


Simple in design rs Economical to install / Easy to maintain. In 
addition to protecting laboratory personnel from obnoxious or 
toxic gases, the Aloe-Petrolite Fume Hood saves conditioned 
air. Not only in the room where it is instalied, but in the entire 
building. Losing cooled or heated air through fume hoods 
places an extra load on refrigeration and heating equipment. 
Result: unnecessary expense. But—by using outside air instead 
of room air, to carry off fumes, waste of conditioned air is 
stopped. This hood does just that. It operates as an independent 
unit, completely isolated from rest of room. And in air con- 
ditioning savings it can pay for itself. 


ANOTHER MEMBER OF THE 
Descriptive bulletin and all detail MODULINE 
lescriptive and a ils are 

yours for the asking. Write or call us today. ramyy’ Of en. 


aloe scientific 


DIVISION OF A. S. ALOE COMPANY 
General Offices 
5655 Kingsbury « St. Louis 12, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 


Fast. Economical... 


ER w "Medium Production" METHODS 


LABORATORIES, RESEARCH, DEVELOPMENT, 
PHARMACIES AND PILOT PLANTS 


Precision, powered equipment produces laboratory quanti- 
ties of liquids, powders, ointments, tablets and molded prod- 
ucts. Eliminates slow, time-consuming manual procedures. 
Quickly returns investment in time saved and improved 
quality. 

Fourteen different laboratory units can be interchangeably 
fitted to the variable speed motor drive in a quick and simple 
step. Used by leading laboratories in industry, hospitals, and 
universities. 


WRITE TODAY Complete catalog describing operation 
of each unit with specifications and capacities sent free on 
request. 
CHEMICAL A PHARMACEUTICAL INDUSTRY CO., INC. 
\ 90-C NEW = 7, N.Y. 


_ AGITATOR VIBRATOR COATER TABLET PRESS 
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S-84810 


A complete 
LABORATORY BATHS 


DESIGNE 


for your specific needs 
precise—economica/—mul/ti-purpose 


FIVE WATER BATHS 
S-84810 WATER BATH—Constant Temperature, Full Visibility, Ther- 
monitor Controlled, 0.01°C, Sargent. 


S-84805 WATER BATH—Constant Temperature, Full Visibility,0.01°C, 
Sargent. 


S-84860 WATER BATH—Constant Temperature, Full Visibility, 0.1°C, 
Sargent. 


S-84870 WATER BATH—Constant Temperature, Full Visibility, Econ- 
omy Model, 0.25°C, Sargent. a.enees 


S-84880 LIQUID CIRCULATOR—Constant Temperature, 0.1°C, Sargent. 


VISCOSIMETER BATHS for Kinematic Viscosity Measurements 


S-67424 VISCOSIMETER BATH—Kinematic, Double Wall, High Pre- 
cision, 0.02°F, Sargent. 


S-67428 VISCOSIMETER BATH—Thermonitor Controlled, Kinematic, 
Double Wall, High Precision, 0.02°F, Sargent. 


Write for Sargent Bulletin T on Temperature Controlling, Measuring 
and Recording Instrume 


SARGENT 


SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS @ SUPPLIES © CHEMICALS 


SARGENT 


E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH. « DALLAS 35, TEXAS + BIRMINGHAM 4, ALA. + SPRINGFIELD, N. J. 
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DEMONSTRATION ABSTRACTS 


Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) ‘by Hubert N. 


22. ORGANIC CHEMISTRY 


H. ORGANIC PREPARATIONS (Continued) 


22-73s Industrial organic preparations. 

(b) Dyes. See Dems. 22-41s and 22-42s. Congo red 
from benzene and naphthalene. (Kune, FE. R., 15, 
129 (1938). 

(c) Vitamins. See Dems. 22-31s, 22-32s, and 22-33s. 
p-Amino benzoic acid from p-toluidine to aceto-p-tolui- 
dine to p-aminobenzoic acid to para-amino-benzoic acid 
(vitamin) (Kremer, C. B., 33, 71 (1956).) 

(d) Proteins. Amino acids: ninhydrin for use in chro- 
matography. (Dominevuez, X. A., 30, 624 (1953).) 


COLLOIDS 


A. TYPES OF COLLOIDS 


General discussion of flocculation, particle size, surface 
tension, viscosity, electrical effects. (Davis, H. L., 
17, 225 (1940); Wiswesser, W. J., 24, 21 (1947). 


B. RELATIVE SIZE OF PARTICLES 


Electron microscope. Photographs showing BaSO, of 
different particle size in accordance with von Weimarn’s 
Law of Precipitation, recognizing that the transition from 
colloids to crystalloids is gradual. (Hauser, E. A., and 
Berena, H. E., 29, 618 (1952).) 
Dialysis 
23-1s Collodion bags. See instructions for preparing them in 
Harris, N. W., Centralb. f. Bak. und Par., I, 32, 74 
(1902), and Gorsuing, C. S., Science, 375 (1902). 
(Suovp, C. S., 7, 685 (1930), from Science, 70, 430 (1929). ) 
Dental rubber dam. Dialyze pyridine solutions of sul- 
fur + naphthalene, sugar + NaNO;, camphor + LiCl: 
the water-soluble component does not pass. (KAHLEN- 
BERG, L., 3, 469 (1926) from Phil. Mag., 1, 385 (1926).) 
Cu-ferrocyanide membrane. Dialyse Urea + sugar-aq.: 
only urea passes. (KAHLENBERG, L., 3, 469 (1926), from 
Phil. Mag., 1, 385 (1926).) 
Parchment-paper bags. (a) Dialyse animal glue, NaCl- 
aq., and KMnO,-aq.: the latter two pass. (Hauser, 
E. A., 18, 590 (1941). (b) Repeat, and evaporate the 
surrounding water: crystals of NaCl (and KMnQ,) are 
obtained. (Hauser, E. A., 26, 566 (1949).) 
Colloidal S. For Tyndall cone and for dialysis through 
parchment-paper bags test sulfur dissolved in absolute 
EtOH and in EtOH containing a little water but still 
forming a clear solution: only the latter appears col- 
loidal. (Havussr, E. A., 18, 590 (1941).) 
Adsorption. Two pieces of charcoal the same size; grind 
one finely; shake both with methylene blue-aq.: de- 
colorization is rapid with the ground sample. (Hauser, 
E. A., 26, 566 (1949).) 
Osmosis 
23-7s Thickness of membrane. Clamp an open tube in a 5- 
10% solution of gelatin in a watch crystal to the depth 
necessary to give the desired thickness of membrane; 
also vary % of gelatin in the solution: gives membranes 
of different thicknesses. (Bouyaugs, H., 7, 2186 (1930).) 
from Bul. soc. bot. (France), 76, 90 (1929).) 
Sausage skin. Use sausage skin connected to 4 ft. 
length of glass tubing holding a sugar solution colored 
with dye immersed in water: the liquid rises. Same skin 


23-2s 


23-3s 


23-48 


23-58 


suitable for showing Fe(OH); dialysis. 
26, 598 (1949).) 
Karo syrup. Dem. 6-12 using Golden Karo syrup in 
water; cover with layer of ink to improve visibility: water 
rises in capillary. (Jewett, J. V., 3, 596 .(1926), from 
Gen. Sci. Quart., 10, 400 (1926); Harris, E. T., 12, 395 
(1935), from Sch. Sci. Rev. 16, 411 (1935).) 

23-10s See original article, no information in abstract; experi- 
ments to illustrate osmosis. (HawTHorne, W. C., 8, 
383 (1931), from Sez. Mo., 535 (1930). 


Cc. SOLS 


23-1ls Bredig sols. (a) Non-aqueous. Strike an are under the 
liquid between wires of the following metals, in series 
with a household toaster coil (610 watts, 110 volts) 
to produce non-aqueous sols as follows: Hg, Al, Sn, Fe, 
C in glycerine; Hg, Fe, Zn in methanol; Al, Hg, Fe, Zn, 
C in mineral oil, Ca, Zn in turpentine; Ca, Zn in benzene, 
and Hg, Fe, and Zn in formaldehyde. Mercury sols are 
prepared by arcing between two little pools of mercury 
into which dip carbon electrodes. (Crosson, R. C., Jr., 
and ABRAHAMS, H. J., 23, 289 (1946).) 

(b) Diagram in article. Pointed */\.” rods of the de- 
sired metal are bent to touch inside of a beaker; one is 
on a threaded shaft, 110 volts d.c. from a 2 kw. gene- 
rator feeds through 5 ohm, 12 amp. resistor. Cover 
with dispersing medium: water, alcohol, CCh, etc. 
Positive sols are Cu (green), iron (yellow-green), nickel 
(green). Negative sols are Pt (dark green), Au (purple). 
Show Tyndall cone and flocculation by electrolytes. 
(Rrecet, E. R., Osruorr, R. C., and Fracn, D. O., 
26, 519 (1949).) 

23-12s Colloidal silver. Mix very dilute ammoniacal silver 
nitrate-aq. with drops of 10% tanning-aq. or dextrin: 
colloidal silver. (Fow1es, G., 10, 121 (1933) from Sch. 
Sci. Rev., 14, 142 (1932).) 

23-13s Red gold sol. Heat 95 ml. distilled water + 1 ml. 1% 

AuCl; to 90° C.; then add 5 ml. of 1% Na-citrate; boil 

1'/- minutes: light cherry-red gold yer forms. Vary 

the citrate and time of boiling: sols of different colors. 

(Exper, A.-L., 17, 512 (1940).) 

Colloidal sulfur. (a) H:SO; + HS aq.: colloidal S. 

(Fow gs, G., 10, 121 (1933). (6) Blow across the top of 

an unstoppered bottle of conc. HCl towards a solution 

of 2.48 g. Na.S-O; in 10 ml. H,O: a cloudy solution forms, 

S a negative sol. Suitable to carry out with a micro- 

scope-projector. (KipiinGcer, C. C., 28, 42 (1951).) 

23-15s Chemical sunset. Project a spotlight through a square 
battery jar containing 700 ml. + 5g. NaS.O;.5H:O; 
then add 5 ml. conc. HCl: in 30 seconds colloidal 8 be- 
gins to form, the projected light turns red, then ex- 
tinguishes. From the side the scattered light appears 
blue. This duplicates the sunset observed through the 
dust layer close to the earth. (Bacon, E. K., 25, 251 
(1948). ) 

Diffusion 

23-16s Like Dem. 23-10, excepting a 5 cm. layer of fuchsin- 
tinted gelatin is solidified on top of a 5 em. layer of gela- 
tin, and covered with paraffin to prevent putrefaction: 


diffusion occurs, the junction of the two gelatin layers 
remaining visible. (GarpneErR, J. H., 17, 494 (1940).) 


Tyndall Cone 

23-17s Apparatus. (a) Use a 75-watt light bulb in a No. 2 
Brownie box, with smallest diaphragm opening to give 
beam of light. (Sister A. Cecrig, 19, 245 (1942).) (b) 
See article for a box with light-and-lens arrangement. 
(AspraHams, H. J., and Dusner, A., 20, 61 (1943).) 

23-18s Ultramicroscope. See articles for dimensions of a cell 
to be placed on the stage of an ordinary microscope to be 
used as an ultramicroscope. (Mrituer, J. A., and 


(Herron, F. Y., 
23-9s 
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Kerrerer, W. P., 11, 570 (1934); Sister V. Herngs, 18, 
28 (1941); Krpuinaer, C. C., 28, 42 (1951).) 


Electrical Phenomena 
23-19s Charge on soot. Pass a glass rod rubbed with silk, and 


an ebony rod rubbed with cat’s fur over freshly-formed 
soot spread on white paper: the carbon particles are 
attracted by the former, repelled by the latter, showing 
soot is negatively charged. (ARENSON, 8. B., for THRUN, 
W. E., 17, 513 (1940).) 


23-20s Protective colloid. Like Dem. 23-17, but using gelatin- 


aq. + HgCh-aq. + KI-aq. (Fow es, G., 10, 121 (1933) 
from Sch. Sci. Rev., 14, 142 (1932).) See Dem. 23-21s(e). 
Cobalt-complex sol. (a) Preparation. Add 10 drops of 
a saturated solution of alpha-nitroso-beta-naphthol in 
glacial acetic acid to 20 ml. HO ctg. 0.2 mg. Co** per ml.; 
a deep red colloidal suspension, stable for 2 days, forms. 
(b) Stabilizing action of HOAc. Dialyze: the colloid 
precipitates. Add 2 ml. glacial HOAc + 20 ml. sol: 
remains suspended more than 3 days. (c) Sign of charge. 
To 20 ml. of sol add 5 ml. 0.005M NaSO,; to another 
20 ml. of sol add 0.005M BaCl:: the sulfate precipitates 
first, showing the sol is positive. Repeat, adding As2S; 
sol and Fe(OH); sol: the negative As2S; sol precipitates 
this sol, showing it is positive. (d) Flocculation by 
electrolytes. Mix 5 ml. of electrolyte with 20 ml. of 
sol; invert every 15 minutes. Flocculation values based 
on the lowest concentration of electrolyte causing com- 
plete precipitation in 2 hours are: HCl, 9 millimoles per 
liter; NaCl 6; NaBr 5.5; NaNO; 4.8; 2; Na:H- 
AsO, 2, NazHPO, 1.6, H»SO, or NasPO, 1.2, and NaSO, 
1. Suitable concentrations are 0.05, 0.01, and 0.002M 
NaCl and NasSQ,. (e) Protective colloid. Prepare as in 
(a) in the presence of 2% gelatin: is stable a year. Con- 
trast 1 ml. 0.5% gelatin + 20 ml. sol + 1M Na»SO, versus 
some without gelatin: latter precipitates at once. (Da- 
mon, G. H., 12, 193 (1934).) 

Egg albumin. (a) Preparation. Filter a mixture of 1 
g. egg-white + 8 ml. water; cover with toluene; store 
in refrigerator. (b) Charge. Test pairs of this sol with 
and without 6M HOAc (2 ml./50 ml. sol) by adding 1% 
Cu(NOs3)e-aq., Hg(NO;)-aqg., K-ferrocyanide-aq., and 
sodium tungstate-aq.: the Cu and Hg solutions pre- 
cipitate the sol alone; the ferrocyanide and tungstate 
solutions precipitate the sol ctg. HOAc. (Kine, L. C., 
and Peterson, R. E., 25, 488 (1948).) 

Fe(OH); sol. To colloidal ferric hydroxide add the fol- 
lowing ppm. of K,Fe(CN). + NasgPsOis: (a) 2.5 + 1.2, 
(b) 3.4 + 1.8; (ce) 13.5 + 4.3; and (d) 8000 + 6000. 
After 24 hours (b) and (d) coagulate; zone (c) is 1000 
times broader than zone (b). The coagulation occurs at 
the liquid-air interface where there is lower concentra- 
tion of polyvalent negative ions than in the bulb of the 
system. (Hazmt, F., 26, 22 (1949).) 

Cataphoresis. (a) Preparation of beryllium oxide sol. 
One g. BeCO; + 5 ml. H.O + minimum cone. HCl; 
when dissolved, evaporate over small flame; basic chloride 
forms. When dry, immediately add 50 ml. boiling water, 
boil 2 minutes, pour boiling suspension into 50 ml. boil- 
ing water; boil vigorously 5 minutes; cool quickly in 
ice-water; filter, or let stand a day and decant: opales- 
cent beryllium oxide sol forms. ({b) Electrolyze in a U- 
tube with Pt electrodes '/;th immersed, 20 volts d.c.: 
in 5 hours distinct regions form: clear around positive 
pole, BeO sol, and coagulated BeO around negative pole. 
(Maoprison, W. H., and Krauskopr, F. C., 6, 334 (1929). 
ALYEA: CARE, BERYLLIUM SALTS ARE VERY 
POISONOUS: 

Electro-osmosis. See original article for diagram and 
details. (RENNEBERG, W., 12, 346 (1935), from Z. 
phys. chem. Unterricht, 48, 21 (1935).) 

Flectro-deposition of rubber. Remove the 2% NH; 
from commercial latex by blowing air over surface until 
odor is just discernible. Place in 1-liter beaker lined 
inside with Sn sheet cathode, with 3 cm. dia. Zn tub- 
ing anode in center surrounded by cheesecloth screen to 


protect it from cathodic hydrogen. Pass 1 amp. per 
sq. decimeter of anode until a mm. of rubber has deposited: 
will be milk-colored, and contain about 50% H.0. It is 
surprisingly tough, and can be dried on the metal tube 
and stripped off: also it can be vulcanized by immersing 
for 1 minute in 2% sulfur monochloride in CCl,. (Dates, 
B., 6, 2235 (1929).) 


D. EMULSIONS 
23-27s Water-oil emulsions. 


(a) With Waring Blendor. (1) Oil in Water (O/W) 
Emulsion. Mix in blendor 100 ml. distilled water + 6.6 
ml. Tween 81 + 7 ml. Span 85; then slowly add 100 ml. 
of level or mineral oil. (2) Water in oil (W/O) Emulsion. 
In blendor place 100 ml. level oil; start blendor, then 
7 ml. Span 85 + 6.6 ml. Tween 81 + slowly, 100 ml. dis- 
tilled water. (3) Add few ml. of O/W to water and to 
benzene; dissolves readily in water, not benzene. Re- 
peat using W/O: dissolves in benzene, not water. (4) 
Add 50 ml. level oil slowly to 50 ml. in Blendor: unstable 
emulsion, separates at once. (5) Reversal in phase. Add 
W/O emulsion slowly to water in a Blendor: the emulsion 
reverses to a stable O/W emulsion. (6)O/W emulsions of 
Span + Tween reverse but form stableW/O. (7) Twenty 
ml. level-oil in Blendor; start Blendor; add 4 ml. Span 
85 + 4 ml. Tween 81 +, very slowly, 80 ml. H:O: a 
stiff stable W/O emulsion forms despite the fact that the 
disperse phase has four times the volume of the continu- 
ous phase. (8) To 20 ml. H.O + 0.5 g. Dreft in Blendor, 
add very slowly, 80 ml. of oil: a stable O/W emulsion 
forms in which the volume of disperse to continuous 
phases is (Sister M. 28, 112 (1951).) 

(b) Without Blendor. Authors advocate omitting 
Blendor since it gives the wrong impression that agita- 
tion is necessary in forming an emulsion. (1) Oil in 
water (O/W) emulsion. Warm to 50°C., stir by hand to 
disperse 100 ml. oil + 8 ml. molten Span 40 + 80 ml. 
Tween; 40 add water in small increments, stirring; the 
W/O emulsion becomes thicker, and after 80-100 ml. 
water is added, the maximum viscosity is achieved; fur- 
ther addition causes sudden reduction in viscosity, at 
which point the emulsion has inverted to an O/W emul- 
sion. The balance of the 200 ml. water may now be 
added rapidly. (2) Mix 20 ml. H,O + 0.5 g. Dreft, or 
Tween 80, + 80 ml. oil in a Waring Blendor. (3) Water 
in oil (W/O) emulsion. Stir with a spatula 100 ml. oil 
or petrolatum + 15 ml. Span 80 + 1 ml. Tween 80; then 
add water in increments until 200 ml. is added and the 
emulsion has a heavy body; beyond this point the emul- 
sion will ‘break’. To get a stable product, pass through 
a homogenizer. (Grirrin, W. C., 28, 500 (1951).) 


23-28s Surface energy effects. (a) Allow a solution ctg. 3 ml. 


castor oil + 25 ml. 95% EtOH + 0.1 g. soap + 0.1 g. 
camphor flow from a glass tube having an 0.5 mm. capil- 
lary tip dipping 1 mm. below the surface of water: the 
camphor and alcohol so reduce the surface tension of the 
oil droplets that they are thrown explosively about, form- 
ing a completely dispersed emulsion. (2) Lower the tip 
3 cms. below the surface: the solution now rises quiet!) 
to the surface, but here suddenly mushrooms, scattering 
droplets on the surface. (3) Add Sudan III or Scarlet It 
to the alcoholic solution to enhance visibility. (4) Omi 
soap: the emulsion forms but the drops coalesce to forn: 
large globules, 7.e., soap is a stabilizer. (5) Similarly dis 
perse a solution ctg. 0.2 g. rosin + 50 ml. EtOH + 0.3 ¢ 
camphor + 0.05 g. soap. (Caupwetu, J. R., 12, 44! 
(1935). 


23-29s Three-phase emulsion. Seal ina test tube equal volume- 


of Xylene dyed with Sudan III, MeOH, and sat. K,CO;-ac 
colored with CuSO,. Shake violently: drops of wate 
and of oil disperse in the alcohol layer. Swirl gently. 
emulsions of water in alcohol and alcohol in oil form. 
(AnprEas, J. M., 15, 523 (1938).) 


(Topic 233 wiil be continued in the August issue) 


Aye 
23-21s 
Def 
A ¢ 
pro 
cott 
Mai 
5 ah 
23-22s 
The 
affo 
the | 
for 
Bre 
23-23s 
saw 
the« 
Atla 
boo 
the 
vert 
ing 
sepi 
it): 
ing 
ucts 
chic 
ONG 
: Vita 
1 
To 
of 
te : 23-26s ago 
age 
muc 
kets 
age| 


____ Kodak reports on: 


copying as you go... how to prevent a pile of fish from catching fire . . . items for EDTA to rob of color 


They say an image 


of practically any- 
thing can behad by 
the Verifax copy- 
ing method. This 
little unit, used with 
a Verifax Copier, 
seems to bear it out! 
$185 list. Any Veri- 
fax Dealer will 
demonstrate it. 
Consult the Yellow 
Pages for his phone 
number. 


Defense from oxygen 


A can of sardines provides excellent 
protein for a field hand’s lunch in the 
cotton country and a livelihood for a 
Maine man who would rather work on 
a herring seiner than a gas station. The 
applecart, however, is tipping a little. 
The field hand’s wife can now often 
afford to slip a chicken sandwich into 
the lunch pail. 

While the herring seiners go looking 
for gourmets to eat their catch, other 
fishermen are setting their seines for 
Brevoortia tyrannus, the fish the Pilgrim 
saw the Indian drop into the hole with 
the corn kernels—the most abundant of 
Atlantic coast fishes, ignored by cook- 
books, the menhaden. To get it into 
the field hand’s lunch pail, it is con- 
verted into chicken muscle tissue. 

This complex process requires cook- 
ing the menhaden at a temperature 
below 180°F (which will coagulate and 
separate the protein but not degrade 
it): then squeezing, drying, and grind- 
ing the stew, adding it to corn and 
other agricultural and mineral prod- 
ucts. and feeding the mixture tc 
chickens. The drying step is critical. If 
Oxication of the fish fat gets out of 
hand, not only may the protein and 
Vita nins be destroyed, but fire may 
break out. 

we have set about to prevent. 
To assure ourselves of a good supply 
of photographic developer, we long 
ago set up to make phenolic reducing 
agerits in large quantity. We made so 
much that we had to find other mar- 
ke\s. The difference between a reducing 
agent and an antioxidant is a mere 
technicality. One of our antioxidants, 
burvlated hydroxytoluene, has long 


been accepted by competent and crit- 
ical authorities as safe even for direct 
human food, at the proper levels. As 
Tenox BHT—Agricultural Grade, we 
are now selling it to the fish meal 
people. It saves them money. Their 40- 
ton piles of fish scrap require less 
costly shifting to keep them cool. A 
week is reported to have been cut off 
the curing time. 

Even if you have no 40-ton piles of fish 
in the sun, Eastman Chemical Products, 
Inc., Kingsport, Tenn. (Subsidiary of East- 
man Kodak Company), would love to talk to 
you about deceleration of oxidation on the 
grand scale. Incidentally, the closely allied 
Gulf of Mexico menhaden, Brevoortia 
patronus, poses less of a_ self-heating 
problem. We wonder why. 


The chelatometrist and the 


gas chromatographer 
should be our friends 


Though these lines were written on a 
chilly evening in April, they are very 
likely being read when it’s too hot for 
tedious ruminations on chelatometry 
and gas chromatography. All we want 
to do is hop on the bandwagon, both 
bandwagons. Between the writing and 
the reading, Hahnemann Medical Col- 
lege & Hospital honored Chelation on 
May 6, 7, and 8 by a capital “C” and a 
symposium on “Metal-Binding in Med- 
icine’; and many a laboratory which 
had no gas chromatograph in April had 
one by July. When these things pick up 
momentum, none dare stand in the way. 

And why should we fear either of 
these powerful new passions that stir 
chemists? 

What is a chelatometric indicator 
but a colorimetric reagent which will 
permit (Ethylenedinitrilo)tetraacetic 
Acid Disodium Salt (Eastman 6354, 


“EDTA”) to rob it of its metal ions 
under specified conditions? Are we not 
widely admired for the reliability of our 
colorimetric reagents? Have we not re- 
frained from listing a colorimetric rea- 
gent as a chelatometric indicator with- 
out first finding a literature reference to 
such use? Do we not even proselyte for 
chelatometry by offering copies of a 
list of Eastman Chelatometric Indica- 
tors covering 


aluminum lead sodium 
barium magnesium strontium 
bismuth manganese sulfur 
cadmium mercury thallium 
calcium nickel thorium 
cerium palladium tin 
chromium platinum titanium 
cobalt plutonium uranium 
copper potassium vanadium 
gallium rare earths yttrium 
indium scandium zine 

iron silver zirconium? 


Of course we do. 

As for gas chromatography, should 
we be dismayed that 30¢-a-quart motor 
oil on ground firebrick can exhibit a 
differential in delay time for the com- 
ponents of a vapor mixture? That corn 
flakes or one of the popular four-letter 
household detergents can work? Can 
any serious chromatographer, mindful 
of the need for breadth of choice in 
stationary-phase liquids to fit instantly 
the largest variety of chromatographic 
occasions, doubt the wisdom of at once 
ordering 

929 Benzyl Ether 

3035 2-(Benzyloxy)ethanol 

4738 Bis(2-ethoxyethyl) Ether 
P4739 Bis[2-(2-methoxyethoxy)- 

ethyl] Ether 

P6447 Di-n-decyl Phthalate 

1968 N,N-Diethylformamide 

5870 N,N-Dimethylformamide 

2627 n-Propy! Sulfone 

7311 Squalane 

5404 Tetra-iso-butylene 
P4770 Tri-iso-butylene 
T4420 Tritolyl Phosphate 
He can, but he shouldn’t. A purch 
order for $34.30 would fetch him the 
whole group, including enough of even 
the more expensive ones to treat a col- 
umn of packing. 

Have it made out to Distillation Products 
Industries, Rochester 3, N. Y. Whoever 
wants to fuss around with List No. 41 look- 
ing up individual items among more than 
3700 Eastman Organic Chemicals we offer 
or wants the chelatometric list 


should write to the same 
address. 


Prices are subject to 
change without notice. 
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__| Benson—FOUNDATIONS OF CHEMICAL KINETICS, Ready in January, 
1960 


__| Benedict and Pigford NUCLEAR CHEMICAL ENGINEERING, 572 pages, 
$11.00 


_ Bonilla—NUCLEAR ENGINEERING, 625 pages, $12.50 
| Condon and Odishaw—HANDBOOK OF PHYSICS, 1504 pages, $25.00 
| Cram and Hammond—ORGANIC CHEMISTRY, Ready for Fall Classes. 


|_| Daniels, Mathews, Williams, Bender, and Alberty—EXPERIMENTAL PHYSI- 
CAL CHEMISTRY, Fifth Edition, 482 pages, $6.95 


_| English and Cassidy—PRINCIPLES OF ORGANIC CHEMISTRY, 512 
pages, $6.95 


_ | Ewing—INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS, 
Second Edition, In press 


| Gilreath—FUNDAMENTAL CONCEPTS OF INORGANIC CHEMISTRY, 
445 pages, $7.50 


| Hamilton and Simpson—CALCULATIONS OF ANALYTICAL CHEMIS- 
TRY, Sixth Edition, In Press 


| Hansch and Helmkamp—ORGANIC CHEMISTRY—AN OUTLINE, Prob- 
lems and Answers, 258 pages, $2.95 


_| Hil—STATISTICAL MECHANICS, 432 pages, $10.50 
| | Hine—PHYSICAL ORGANIC CHEMISTRY, 497 pages, $10.00 
| Kelley—ORGANIC CHEMISTRY, Second Edition, 728 pages, $8.50 


| Laitinen—CHEMICAL ANALYSIS: An Advanced Text and Reference, 
Ready in January, 1960 


|_| Leighton—PRINCIPLES OF MODERN PHYSICS, 795 pages, $12.50 


_| Lion—INSTRUMENTATION IN SCIENTIFIC RESEARCH: Electrical 
Input Transducers, Ready in September, 1959 


| Meites and Thomas—ADVANCED ANALYTICAL CHEMISTRY, 530 pages, 
$9.50 


__| Mellon—CHEMICAL PUBLICATIONS, Third Edition, 327 pages, $7.50 
__| Moeller—QUALITATIVE ANALYSIS, 535 pages, $6.75 
_| Moeller—INORGANIC SYNTHESES, Volume V, 265 pages, $6.50 
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"| Overman and Clark—RADIOISOTOPE TECHNIQUES. Ready in January, 
1960 


Pople, Schneider, and Bernstein—HIGH RESOLUTION NUCLEAR MAG- 
NETIC RESONANCE. $13.50 


| Roberts—_NUCLEAR MAGNETIC RESONANCE: Applications to Organic 
Chemistry, 118 pages, $6.00 


_ Robertson—MODERN CHEMISTRY FOR THE ENGINEER AND SCIEN- 
TIST, 300 pages, $9.50 


| Sienko and Plane—CHEMISTRY, 621 pages, $6.95 


_ Sienko and Plane—EXPERIMENTAL CHEMISTRY (Laboratory Manual), 
$3.25 


| Smyth—DIELECTRIC BEHAVIOR AND STRUCTURE, 441 pages, $10.50 


| Stephenson—INTRODUCTION TO NUCLEAR ENGINEERING, Second 
Edition, 491 pages, $9.50 


_ Stone—DETERMINATION OF ORGANIC COMPOUNDS, 233 pages, $6.00 


| Schwenk, Shannon, and Skrotzki_NUCLEAR POWER ENGINEERING, 344 
pages, $7.50 


Timm—GENERAL CHEMISTRY, Third Edition, 636 pages, $6.95 
Watt—BASIC CONCEPTS IN CHEMISTRY, 538 pages, $6.95 


| Watt and Morgian—COLLEGE CHEMISTRY LABORATORY MANUAL, 
Third Edition, 262 pages, $3.50 


Werthtim—EXPERIMENTS IN ORGANIC CHEMISTRY, Third Edition, 
221 pages, $4.95 


| Wertheim and Jeskey—_INTRODUCTORY ORGANIC CHEMISTRY, Third 
Edition, 476 pages, $8.50 


| White, Handler, Smith, and Stetten—PRINCIPLES OF BIOCHEMISTRY, 
Second Edition, 1149 pages, $15.00 


| Wiberg—LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY, 
Ready in January, 1960 


| Wilson, Decius, and Cross—MOLECULAR VIBRATIONS, 370 pages, $9.50 
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opis 


Automatic 
DISTILLATION 
APPARATUS 


A PRECISION instru- 
ment that automatically 
distills any product in 
the 80° to 720°F. boil- 
ing range . . . and re- 
cords the results! Com- 
plies with ASTM D-86 
procedure. 


YOU press the button... 
THE AUTOMATIC DISTILLATION APPARATUS 


Starts the test run... . records the results . . . readies the 
apparatus for the next test run... shuts off! 


The Automatic Distillation Apparatus surp any 
operation and during the approximate 40 minute testing time, 
requires only 5 minutes of the technician's attention—leaving 
him free time to perform other important tasks 


Catalog No. 70750 


$6,500.00 


PRECISION 
COLORIMETER 


Meets new ASTM D1500* 
color specifications for 
petroleum products 
heating, fuel, lubricating 
oils * petroleum waxes, etc. 


A simple instrument for accurate visual values of color 
measurement by 16 new ASTM color standards. Easy to 
operate, clean and maintain . . . small and compact. . . light 
tight . . . has rigid, dependable optics alignment. 


Complete with 16 ASTM color standards. 
Catalogue No. 70618 


less 10% in lots of 12 or more. 


$425.00 


*Developed by National Bureau of 
Standards and ASTM Research Divi- 
sion on Color to provide specific 
standards expressed in fundamental 
terms, and to substantially improve 
chromaticity. 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13.N Y 
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Make titrations a 
routine function for 
lab assistants! Cenco’s 
new Color « Matic Eni- 
point Detector and 
Volumatic Syringe 
enable quick, suc- 
cessive determi- 
nations — just 
push a button 
and read a 
number. Elimi- 
nates human ele- 
ment and drainage er- 
rors. to a few 
ts per thousand. Write for 
Bulletin 285. 
No. 20925 Color « Matic Endpoint Detector. apes 00 
No. 20926 Volumatic Syringe $295.00 


CENTRAL SCIENTIFIC CO. 


a N. J. 
© Santa Clara « Los @ Tulsa 
Toronto @ Montreal Vancouver Ottawa 


CEO 


Ladiochemicals 


c'4. LABELED 


© Large stock list available now. 
@ Guaranteed radiopurity — chromato- 
graphic or other data furnished. 


®@ Custom syntheses and special orders 
welcomed for unlisted compounds. 
® Many compounds in license-exempt 
packages. 


WRITE TO 
DEPARTMENT J 
FOR CATALOG 


® All radiochemicals manufactured 
in our own laboratories. 


— 


9} RESEARCH SPECIALTIES co. 


200 SOUTH GARRARD BLVD. RICHMOND, | ALIF. 


TELETYPE TWX: RICH CAL 1433 TELEPHONE: BEACO? 
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STATES OF TRANSITIONAL A Chem Fad 


ELEMENTS—VANADIUM 


Rewr ‘ten from: T. A. H. Peacocke, ‘School Science Review,” 40, No. 140, 155 (1958) by F. B. Dutton. 
Chec’-d by: John Sebeson, East Lansing High School, East Lansing, Michigan. 


PREPARATION 


Dissolve 0.5 g of ammonium vanadate in 100 ml of 
water. Heating facilitates the solution of the sparingly 
soluble vanadate and speeds up the subsequent reduc- 
tion. Provide a tall cylinder and about 20 g of zinc 
amalgam such as is used in a Jones reductor, and dilute 
sulfuric acid. 


DEMONSTRATION 


Show the colorless vanadate solution. Add 7.5 ml 
6 N sulfuric acid. (Too much acid causes precipitation 
of the red pentoxide which is hard to redissolve.) The 
solution will turn yellow showing the characteristic 
color of the VO.* ion. Add the zinc amalgam to the 
vanadate solution, stopper and shake. The color will 
change through green to blue (vanadium (IV), VO++ 
or vanadyl ion) then to green (vanadium (III) ion) and 
finally to the highly unstable violet (vanadium (II) ion). 
With a little practice it is possible to stop at the appro- 
priate color change. 
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CONTROLLED CORROSION OF IRON CA Chem Ea 


Submitted by: Ray Byrne, Batavia High School, Batavia, New York 
Checked by: Roger Wheaton, Michigan State University, East Lansing, Michigan 


PREPARATION In about 30 sec the color will begin to develop. Open 
Prepare 2 clean iron electrodes from soft strap iron the circuit at the end of 2 minutes. 

by scouring with emery cloth or steel wool. (The straps OBSERVATIONS 

used in banding packages are suitable.) They should 

be '/,-*/s in. wide, 21/. in. long with !/2 in. at the end 1. Blue color forms only around the plate from 

bent at a right angle to extend clear of the gel. Soak 3g which electrons are being removed. Corrosion is ac- 

of agar in 100 ml of distilled water, heat to boiling with celerated at this electrode: Fe Fe** + 2e-. 

donsiant thin Séir in 1 ml Of phencl- 2. Red color forms around the plate into which 

phthilein solution and 2 ml of a 1% K3Fe(CN)¢. solu- electrons are being pumped. The Fe atoms cannot lose 

tio: Cover the bottom of a clean Petri dish with electrons to form iron (II) ions due to the excess elec- 

the quid mixture and allow to harden. Keep the bal- trons coming into this plate. Thus corrosion is pre- 

anc of the solution liquid on a water bath. Place the vented. The red color is due to electrolysis of water, 

elec: rodes on the hardened agar in the Petri dish and forming H: and excess OH~. 4HOH + 4e~ — 2H: + 

cover with more of the liquid agar allowing the “ears’’ 4(OH)~. 

to »iend upward out of the gel. Allow the gel to Ask class to predict what will happen if the current 

har.ion; place the Petri dish on the stage of an overhead flow is reversed. Try it. ‘ 


pro «ctor. SOURCE 
DEMONSTRATION Me vprvM, W.B., J. Coem. Epuc. 25, 254, 490 (1948). 


\\\th the projected image on the screen, note any re- Anous, L. H., J. Cuem. Epvc. 28, 556 (1956). 
actin occurring within the first minute. Using very Nicuotson, D. G., Manufacturing Chemists Associa- 
flex:ble wires connect the electrodes to a low voltage tion, Open End Experiments, “Corrosion of Iron” 
Source, 1.5-3 v, using alligator clips at the electrodes. (1958). 
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| Ideal for General Purpose Laboratory Use 
Welch ELECTRIC STIRRER 


with Sparkless INDUCTION TYPE MOTOR 


NON-SPARKING MOTOR 
Reduces Explosion 
Hazard from Brush Contacts 


AUTOMATIC SPEED CONTROL 


QUIET OPERATION 
e@ LONG LIFE 


Watt-Type Governor Stabilizes Speed 


Speed adjustable from 200 to 
1400 Revolutions Per Minute— 


Reduces Explosion Hazard 


The induction type motor, having no brushes or 
commutator, is free from sparking and therefore can be 
used with much greater safety near such solvents as 
ether, benzene, acetone, or alcohol. It has ample 
torque for ordinary stirring operations and, while not 
intended for highly viscous materials, will not burn out 
if stalled by overloading. 


Governor-controlled 


Its speed is adjustable over a range of about 200 to 
1400 revolutions per minute by means of a knurled knob 
at the top of the shaft. A locknut for this adjustment 
is provided. A Watt-type governor incorporated 
within the motor housing stabilizes the speed. It oper- 
ates such that any decrease in speed caused by addi- 
tional viscous drag in the fluid causes the governor 
weights to move inward, thus reducing friction between 
the control surfaces and automatically increasing the 
net torque exerted. The speed of the stirrer therefore 
remains relatively constant under the moderate load 
fluctuations usualiy encountered. 


Long Life 


Both ends of the motor shaft are equipped with ball 
bearings properly designed to carry the necessary axial 
and radial thrusts when the stirrer is operated vertically 
or at an angle. Lubrication is required very infre- 
quently. The substantial sleeve bearing at the lower 
end of the shaft, being made of oil-impregnated metal, 
is permanently lubricated. The control surfaces in the 
governor are made of materials which show negligible 
wear even after long service. 

The lower end of the shaft carries an adjustable 
check which takes any size shank up to '/,inch. The 
stirrer is supported by means of a 13-mm. rod, 20 cm. 
long, threaded into the side of the housing. The 
opposite ead of the rod is equipped with a binding post 
so that the stirrer can serve as a rotating anode in elec- 
trolytic work or for grounding the motor housing. 


5230 ELECTRIC STIRRER, Sparkless. 

Complete with 6-foot connecting cord, line switch and 
plug. For operation on 50 or 60 cycles, 115 volts 
A.C, Each $54.75 


5230A. ELECTRIC STIRRER, Sparkless, For 230 
Volts, A.C. Consists of No. 5230 Stirrer equipped with 
a step-down transformer to permit operation on 230 
volts 50 or 60 cycles A.C. Each $64.50 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


A416 / Journal of Chemical Education 


al 


+ 
; 
=~ 
és 
i | 


Interscience 
Current and forthcoming BOOKS 


Introduction to Colloids 
by Karol J. Mysels, University of Southern California 


A long-needed textbook of colloid science designed for the 
undergraduate student of physical or general chemistry. 
The subject is logically developed: structural elements 
are introduced and their behavior first examined when 
only gravitational or van der Waals forces are important; 
then the effects of thermal agitation alone, then their 
combined influences; later, electric forces alone and in 
relation to those previously discussed; and, finally optical 
effects: refraction, inteference, and scattering. Many 
illustrations, problems and answers, supplement a clear 
and lucid presentation. 


Contents 


Why Colloid Chemistry e¢ Some Structural Elements « 
Sedimentation Rate e Some Aspects of Flocculation e Dif- 
fusion and Brownian Motion e Colligative Properties 
Sedimentation Equilibrium e Sorption e Some Applica- 
tions of Sorption ¢ Fluctuations and Rubber Elasticity e 
The Preparation of Colloids e Descriptive Rheology e 
Structural Rheology e Electroneutrality « The Double 
Layer e Electrokinetics e Some Charge Effects in 
Colloids e Optical Phenomena: 1. Refraction 2. Inter- 
ference 3. Scattering e Answers to Problems e Subject 
Index 


In press (July) approz. 500 pages About $8.50 


Textbook of Polymer Chemistry 


by F. W. Billmeyer, Jr., University of Delaware 


“The introduction to the basic principles of the chemistry of 
high polymers has now become an important content of 
undergraduate and postgraduate courses in some of our 
universities and technical colleges. He has summarized 
all the important information about the organic and physical 
chemistry on high polymers . . . and has succeeded in produc- 
ing one of the best general textbooks on this important and 
growing subject.’’—Transactions of the Faraday Society 


1957 577 pages $11.50 


INTERSCIENCE PUBLISHERS, INC. 


Progress in Inorganic Chemistry 


edited by F. A. Cotton, Massachusetts Institule of 
Technology 


The great expansion and wide diversification of inor- 
ganic chemistry have led to a problem in maintaining 
effective communication between specialists in its various 
branches. In each volume of this new series some seven 
to ten experts will give interpretative, expository treat- 
ments of their special subjects, to enable inorganic 
chemists to keep in touch with progress of the entire 
field. 


Volume I Jn press appror. 500 pages About $12.50 


Physical Methods of Organic Chemistry 


Third Edition, Revised and Enlarged In Four Parts 
( Technique of Organic Chemistry, Volume 1) edited by 
ARNOLD WEISSBERGER, Eastman Kodak Company 


This well-known and widely used work has been thor- 
oughly revised and greatly expended, from the three 
parts required for the second edition, to four parts in this 
new and completely up-to-date third edition. 


Part I In press  appror. 900 pages About $20.00 
* Parts 11, 111, 1V in preparation for Fall 


Scientific Russian, A Textbook for Classes 
and Self-Study 


by James W. Perry, Massachusetts Institute of Tech- 
nology 
“A well-organized and thorough introduction, designed to 
prepare students and other persons to read scientific literature 


published in Russian... The book is an outstanding 
one.”’—The New York Public Library 
1950 846 pages $8.50 


250 Fifth Avenue, New York 1, N. Y. 
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BOOK REVIEWS 


and methods that are included are de- 
scribed or explained in some detail. 

Topics covered in turn are the nomen- 
clature, classification, structure deter- 
mination and synthesis of fatty acids; the 
chemical nature of fats; the physical 
properties of fats and fatty acids; the 
chemical reactions of fats and fatty acids; 
the synthesis and utilization of fats in 
living organisms; and the principal tech- 
nical applications of fats. On the whole, 
this orderly exposition of material, along 
with appropriate comments and ex- 
planations, gives the book balance and 
interest, even for the more general reader. 

However, even though more important 


aspects of the subject are given greater 
emphasis, such shortcomings as the rather 
sketchy and very incomplete survey of 
present-day methods for the synthesis of 
fatty acids and the failure to include any 
mention of the current importance of 
nuclear magnetic resonance to structural 
studies in this field seriously detract from 
the intended usefulness of the book. In 
certain sections only slight help is given to 
the reader for developing practical or criti- 
cal insight into the scope and limitations 
of a given chemical or physical method. 
It would also have been desirable to have 
more than a total of 4 pages devoted to the 
discussion of ester-waxes, glycerophos- 
phatides, and sphingolipids. 

Depending on how the book is to be 
used, the above criticisms will be of re- 


Acid-Resistant Vuleathene 


for Maintenance-free Plumbing 


Modern Vulcathene 
being installed 

in a modern 

photo lab! 
(Unretouched photo 
of installation at 
Gannett Newspapers 
in Rochester, N. Y.) 


Complete drainage systems of non-corrosive VULCATHENE 
give rugged, long-lasting service from sink to sewer. 

Save money all around! Inexpensive VULCATHENE costs 
less to install . . . is easily, and solidly, assembled with 
socket welds (polyfusion*) or threaded couplings. 


VULCATHENE the tough, horn-like polyethylene . . . 

now used in some of the world’s leading laboratories . . . 
at such companies as Dow Chemical, Union Carbide, 
Pfizer, Bell Telephone Laboratories, Philip Morris, 
General Electric, Dupont, Eastman Kodak, Drexel 
Institute of Technology, etc. 


*patented 


Write Dept. A for more information 


'Vulcathene 


P.O. BOX 365. ROCHESTER 2,N.Y 


DIVISION OF THE NALGE CO. INC 


THE MOST COMPLETE LINE OF PLASTIC PIPE FITTINGS IN THE WORLD 
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stricted importance. Otherwise, 
cially because so much basic informati.)y 
has been incorporated into the various 
tables and other classified listings of co:)- 
pounds which are included, the text }:as 
considerable value as a handy referee 
volume, although it certainly cannot in 
any sense replace the existing works of 
this nature which are already availal \c, 
nor was it intended to do so. 


ALBERT W. BuRGSTAHLR 
University of Kan-as 
Lawre, ce 


Elementary Practical Organic 
Chemistry. Part 3: Quantitative 
Organic Analysis 


Arthur I. Vogel, Woolwich Polytechnic, 
London. Longmans, Green and (\., 
New York. 1958. xiii + 645 + xxuii 
pp. 14.5 22cm. $4.50. 


Arthur L. Vogel’s “Quantitative (r- 
ganic Analysis’’ is the third (Part 3) of a 
series of three books on Elementary 
Practical Organic Chemistry. Part 3 
like parts 1 and 2 is intended mainly for 
use as a textbook but will also be found to 
be invaluable for use by graduate students 
and industrial research chemists. 

The book is well organized and includes 
procedures for the quantitative deter- 
mination of selected elements found in 
organic compounds. However, the text 
deals largely with the quantitative anal- 
ysis of compounds through the medium of 
functional groups. It is quite evident 
that Dr. Vogel and his associates have 
expended much time and effort in check- 
ing many experimental procedures found 
in the recent literature. The author does 
not claim to have dealt with all of the 
functional groups which may be encoun- 
tered in organic chemistry. 

The student may select one of a number 
of methods for the quantitative determi- 
nation of many of the functional groups. 
For example, the following methods are 
given for the determination of the equiva- 
lent weight of a carboxylic acid: (1) With 
standard alkali solution in aqueous, 
aqueous-alcoholic, or alcoholic solution. 
(2) By titration witi standard sodium- 
methoxide solution in a non-aqueous 
medium. (3) By the iodometric method. 
(4) By analysis of its silver salt. A dis- 
cussion of these selected methods preceeds 
the experimental procedure, which is 
followed by sample methods of calculation. 

Included also are a group of determi- 
nations using ion exchange methods, 
some applications of the Karl Fischer 
reagent and a number of miscellancous 
determinations. 


Gerrit VAN ZYL 
Hope Co/lege 
Hoiland, Michigan 


Epitor’s Nore: The prey:ous 
volumes, “Part 1: Small Scale Prepa- 
rations” and “Part 2: Qualitative r- 
ganic Analysis” (reviewed in J. Cuem. 
Epuc., 34, 521 (1957) and 35, 368 (1958)), 
have been recently published toge' her 
with Part 3. The complete volume, 8%) 
pp., is $9.75. 


(Continued on page A420) 
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ae | { 1 Another New Pioneer Product 

PUMP 


Made of 
Corrosion-Free 
Polyethylene 


Hose Connects 
& Disconnects 
Instantly 


The perfect answer to your aspirator prob- 
lems! Does everything the old-fashioned 
metal pump does—and MORE! Made of 
relatively inert polyethylene—handles even 
highly corrosive filtrates safely. Works as a 
suction tool to draw up spilled acids, too— 
automatically dilutes acid with water which 
operates pump. 


Operates efficiently on all water pressures, 
from 11 pounds up. Features integral check 
. : > valve—plus tapered, serrated hose connec- 
No. 2070 . x tion which takes up to 3/8” tubing and per- 
| & & mits instant disconnecting of filter flask. 
Designed for the rapid and accurate determina- : . Made with 3/8” IP male thread faucet con- 
tion of thiamin, riboflavin, and other substances e “4 nection. Additional tubing connectors are 
which fluoresce in solution. The sensitivity % available at very moderate cost. 
and stability are such that it has been found : 
particularly useful in determining very small, 
amounts of these substances. 


Price 
Each 1.60, Doz. @ 1.45, Case (72) @ 1.30 


Additional Tubing Connectors 
Each .10, Dozen 1.00, Case (144) 8.64 


————KLETT SCIENTIFIC PRODUCTS —___— 


BIO-COLORIMETERS ¢ GLASS ABSORPTION CELLS : 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS S Send for catalog of complete line. 


Through leading supply houses. 


We 


x 


179 EAST 87TH STREET, NEW YORK, N. Y. 
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BOOK REVIEWS 


Fine Particle Measurement 


Clyde Orr, Jr., and J. M. DallaValle, 
Georgia Institute of Technology. The 
Maemillian Co., New York, 1959. xiv 
+ 353 pp. Figs. and tables. 15 xX 
2h5em $410.50. 


This book is an expansion of one segment 
of “Micromeritics,”’ the entire subject of 
fine particle technology, first written by 
DallaValle in 1943. As the authors point 
out, the size and surface of particles 
critically influence so many technological 
phenomena from the setting time of 
cement and the color, gloss, and weather- 


ing of paints to the taste of many foods 
and the effectiveness of adsorbents and 
catalysts. Anyone wishing to determine 
the size, surface area, or pore character- 
istics of fine particles will find this to be 
an excellent reference book to help to 
decide which approach to take; it will 
also provide a good source book for 
courses in colloid and surface chemistry. 
For particle size determination, mi- 
croscopy, sieving, sedimentation, inertial, 
and radiation scattering techniques are 
described. For surface area determina- 
tion, permeametry, gas adsorption, liquid 
phase adsorption, and a variety of mis- 
cellaneous techniques are given. Tech- 
niques for pore size and pore-size dis- 
tribution form the concluding chapter. 


Virological 
Researchers 


Each Kewaunee CBR-LAB 
is an entire laboratory with- 
in itself, equipped with 
individual air supply and 
exhaust system. 

Here is a concept...a 
method of safety control for 
personnel and materials, 
proved in hundreds of in- 
stallations. 

Bacteriological and Viro- 
logical materials can be 
processed in complete iso- 
lation... a most desirable 
advantage further enhanced 
by the space-saving com- 
pactness of the Kewaunee 
CBR-LABS. 


OTHER CBR LABORATORIES ARE EQUIPPED FOR SPECIFIC 
CHEMICAL, BIOLOGICAL RADIOCHEMISTRY AND 
CONTROLLED ATMOSPHERE APPLICATIONS 


KEWAUNEE 


WRITE FOR NEW 1959 EDITION | 
OF CBR SYSTEM CATALOG 


KEWAUNEE MFG. COMPANY 
5014 S. Center St., Adrian, Michigan 
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Descriptions of apparatus and of eul- 
culations for the prominent methods »re 
provided. A _ useful appendix which 
gives comparisons of results by various 
methods and an extensive bibliography 
complete the survey. 

The experimentalist would be furtiver 
aided if dimensions of apparatus and 
sizes of parts were given in cases where he 
may have to construct his own apparat is. 
This is the case, for example, for «he 
BET apparatus on page 176; the capill: ry 
nature of the “dead space” is also :iot 
indicated. The writing and typography 
are free of errors such as the missing °o- 
efficient in equation 7.5 on page 168. And 
seldom is a critical analysis of the te h- 
nique avoided as it is in the case of ‘he 
H-J Absolute Method (pp. 236); cracks 
and crevices in the particles or inter- 
particle capillaries almost invariably af- 
fect the results so that the method is 
misnamed “absolute.”’ 

Nevertheless, the book fulfills its pur- 
pose quite well. For an introduction to 
the theory of fine particle measurment 
and for a description of the methods 
(over 70) and apparatus, no other com- 
prehensive reference is now available. 


A. C. ZETTLEMOYER 
Lehigh University 
Bethlehem, Pennsylvania 


Epoxy Resins 


Irving Skeist, Consultant, Skeist « 
Schwarz Laboratories, Inc., Newark, 
N. J. Reinhold Publishing Corp., 
New York, 1958. xii + 293 pp. 13.5 
X 19cm. $5.50. 


The epoxy resins, a class of versatile, 
thermosetting resins, are thoroughly con- 
sidered from the point of view of their 
engineering properties in this eighth 
volume of the Reinhold Plastics Applica- 
tions Series. After a brief history of the 
development of the epoxy resins and a 
short discussion of the chemistry in- 
volved in their formation, the technical 
aspects of their production and use are 
presented in ample detail. Their uses «as 
casting and potting compounds, ad- 
hesives, plasticizers, and coatings are 
covered. Three hundred references are 
given to the original literature. 

The book is oriented toward the engi- 
neering and development field. In educa- 
tion it would be most useful in courses in 
chemical and mechanical engineering. 
The completeness of the coverage should 
make this a valuable book for the tech- 
nical man. 


Tuomas E. FERINGTON 
The College of Wooster 
Wooster, Ohio 
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¢ Joseph B. Nordmann 
Los Angeles Valley College 


¢ Ernest S. Kuljian 
Los Angeles Pierce College 


Experiments in 
General Chemistry ... . 

For laboratory use in first semester college course 
in general chemistry. Principles are emphasized. 
Lab experiments are designed to teach chemical 
laws and basic lab techniques. Supplements any text. 


FREE ! 
SCIENCE 
TEACHING 
AIDS 


From 

CENCO, for 

secondary teachers... pamphlets listing apparatus and 
supplies needed for demonstrations and experiments in 


science courses. 


@ Pamphlet GS6 General Science 
@ Pamphiet B8R2 Biology 
@ Pamphiet HSC-7 Chemistry 
@ Pamphlet P-12 (54 pgs.) Physics 
@ Pamphiet DMW Physics Workbook Experiments 
@ Pamphiet DMB Demonstration of Physical Laws 


Copyright 1958; 176 pages; illustrated. $3.50 


Quantitative Aspects 
of General Chemistry ... . 


Supplies examples and problem work for quiz section 
discussion and assignment. It gives the student a gen- 
eral foundation for qualitative analysis and chemical 
equilibria. Easily correlated with any text. 
Copyright 1959; 149 pages. $2.50 


Write today listing pamphlets desired. 


CENCO the most \ of ific in- 
struments and laboratory ae in the world. 


CENTRAL SCIENTIFIC CO. 
Irving Park Reed + Chicage 13, illinels 


Mountainside, J. 
Boston « © Birmingham © Senta Clara © Los Angeles © Tuts 
Houston © Toronto Montreal Vancouver © Ottawa 


POROUS BOTTOM 


EXCEPTIONALLY HIGH AND UNIFORM QUALITY 


Developed after years of experimentation and exhaustive 
testing this superior crucible will serve many purposes in the 
laboratory. The very fine (1.2u) porosity will be useful in 
bacteriological work, the fine (5u) porosity for filtering fine 
precipitates, and the medium porosity (15u) for more rapid 
filtration of precipitates. 


DESCRIPTIVE 
BULLETIN 
UPON 
REQUEST 


Coors PORCELAIN COMPANY 
GOLDEN, COLORADO 
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Special forming techniques have resulted ina 
: such a way as to prevent cracking or dropping 
high quality materials as Coors Chemical 
Porcelain, the disc will not disintegrate when) 
acids (except HF).or moderate alkaline 
BAlutions are in with 


EQUIPMENT CHEM ED BUYER'S GUIDE SERVICE; 
EQUIPMENT SERVICES 


pH RA R E 


You can determine pH of unbuffered Infrared Spectroscopy Service CHROMIUM 99.997 %— 

solutions with the new Hydrion 5-9 SCANDIUM OXIDE 99.8°¢ 

Bor 168587, Los Angeles 18, Call A.D. MACKAY, INC. 
ifference of p etween tap water O. Box les 18, 

and distilled water. Useful for con- 198 : New York 38, N.Y 
trol of water treatment and for other 

purposes where heretofore liquid indi- 

cators or electrometric devices were l NICKEL SILICOFLUORIDE 

necessary. Range pH 5.0 to 9.0. COBALT SILICOFLUORIDE l 

Eight distinct color changes. | LITHIUM SILICOFLUORIDE | RYDEN 

Color charts on request Some of the many special chemicals we 

manufacture 


R. P. CARGILLE LABORATORIES, INC. @ust for our list of rare chemicals | 


117 Liberty St. New York 6, N. ¥. CITY CHEMICAL CORP. Best for all 
132 W. 29nd St. New York 11, N.Y. Y — Laboratory 


made of aluminum 
RARE and FINE ORGANICS 


NEW! 
Brydens are available as: 


for Fluoride analysis Red to Rod Clamps 
Rod to Sheet Clamps 


high purity Tube to Pipe Supports 
Lanthanum Chioranilate $35.00/100 g. 
Barium Chlioranilate  35.00/100g. Write for FREE literature today 


CHANDLER & STEDMAN 


Silver Chloranilate 398 Newton St. Waltham 54, Massachusetts 


The MICRO-ELECTROPHORESIS 
APPARATUS—KERN LK-30 


obviates time-wasting, effort-consuming preparation. 
Dialyze; then analyze in 1% hrs. clearly in 


jece . . . each and every component over 
LABORATORIES —__W ANTED— 


Saves space, really portable. 


Ask for bulletin Med 505 Back Copies 
5 Beekman St. Incorporated 
KERN COMPANY 


177-10 93rd Ave., Jamaica 33, N. Y. JOURNAL OF 


ARAPAHO CHEMICAL EDUCATION 
3 ‘ NOW OVER 5100 We will pay $1=. for each 


TRADE-MARK copy of any f the 


CHEMICALS following issues: 
FINE ORGANIC REAGENTS 


1958—June 
and INTERMEDIATES 4,4’-Dinitro-1,1’-binaph- 1957— January, March, May 
thyl 1956— January 
2,2-Dinitrobiphenyl 1955—January, April 
1,5-Dinitronaphthalene 1951 —April 
1,8-Dinitronaphthalene 1941—February 
Boulder, Colorado, proudly pre- 1,6-Dinitro-2-naphthol 1937—October 
sents the following list of Sales 1936—-February, December 

Agents always Ready, Willing and © 4,4’-Diphenyl 1935—January, November, Decem 


ber 
ABLE to serve your needs effi- ¢ Diphenylcarbamyl  Chlo- 1933—January, September, Octo- 


ARAPAHOE Chemicals, Inc., of 


ride 
ciently: Diphenyldichlorosilane 1932—October 
Diphenylglycine 
one If you can spare your copy of : Y 
iphenylhydroxylamine of the above numbers, please 
Chy Diphenyline them to our Easton, lvani 
Diphenylphosphory! office and we will send you $1.00 
E. C. Godwin & Associates, Montreal one ‘ ai each copy. No correspondenc: 
George M. Bano, Mexico City © Diphosphoglyceric Aci necessary. Simply put your ret’ " 
(Pentabarium Salt) address on the wrapper and 1 ‘il 
Juve, copy or copies to: 


ASK FOR OUR NEW f 
COMPLETE CATALOGUE 


2800 PEARL STREET. © BOULDER, COLORADO 


PRODUCERS OF FINE ORGANIC CHEMICALS 17 West 23, 2020 Northampton St. Easton, 2. 


S. L. Abbot Company, San Francisco 
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WILEY BOOKS 


ready for fall classes 


FUNDAMENTALS OF 
PHYSICAL CHEMISTRY 


By H. D. Crockford and Samuel B. Knight, both 
if the University of North Carolina. Based on au- 
chors’ previous work, this book concentrates on the 
aspects of physical chemistry most important in 
understanding biological phenomena. Includes 
latest information on such topics as change of equi- 
librium constant with temperature, change of va- 
por pressure with temperature, and energy of acti- 
vation in reaction kinetics. 1959. 463 pages. $6.95. 


BRIEF COURSE 
IN ORGANIC CHEMISTRY 


Second Edition 


By Lyell C. Behr, Mississippi State University; R. 
C. Fuson, and Harold R. Snyder, both of the Univer- 
sity of Illinois. A brief, up-to-date introduction to 
organic chemistry which includes the applications 
of organic compounds. Contains references to 
many substances of practical value, including vi- 
tamins, hormones, medicinals, agricultural chem- 
icals, and other substances of biological interest. 
1959. 289 pages. $5.75. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave. New York 16, N. Y. 


Now avatalle... 


Acenaphthylene; Acetobromoglucose; Acetonedicarboxylie Acid, 
a-Acetylindole; 3-Acetylpyridine; Acetylthiocholine lodide; cis- 
Aconitic Acid; Acridine Hydrochloride; Adenosine Diphosphate, 
Adonidine; Alanviglvcine, Alkaloids; Amylese; 
Anserine; Arachidic Acid; Arachidonic Acid; !-Argininamide; 
o-Arsanilic Acid; Atropic Acid; Bacitracin; Behenic Acid; Carbo- 
benzoxychloride; osine; cryst.; Cellulase; Cerotie Acid; 
Ceryl Alcohol, a-Chioralose; 8-Chloralose; p-Chloroanilidophos- 
phonic Acid; p-Chloromercuribenzoate; Cholesterol Esters; Circule- 
tory Hormone; Clupein; Collagen; s-Collidin; Columbium Chloride, 
Copper Glycinate; Dehydroascorbic Acid; Desoxycorticosterone 
Glucoside; Desthiobiotin; Dialuric Acid; Dibromosalicylaidehyde; 
Dihydroxyacetone Phosphate; Diisopropy! Fluorophosphate; Dithiol, 
Endosuccinic Derivatives; Enzymes; Equilenin; Equilin; Erucic Acid, 
di-Ethionine; Ethylenediamine Tetraacetic Acid; thylpyridinium 
Bromide; Fructose-6-Phosphate, Gitoxin,; Glucoascorbic Acid; Gluco- 
sides; Glucuronides; Glyceraldehyde Phosphate; Glycylslycyigiycine, 
Glycylleucine; Glycyltryptophane; Glycyityrosine; Heparin; Hexo- 
kinasey Hyaluronic Acid; 4-Hydroxyecridine; 8-Hydroxyglutamic 
Acid; a-Hydroxyphenazine; 12-Hydroxystearic acid; lodoacetamide; 
o-lodesoben Acid; Isocitrie Acid, Isocytosine, 

ic Acid; Leucylglycine; Leucyityrosine; 
Lignoceric Acid; Lithium Amide; Margatic Acid; Menthol Glucuron- 

Mescaline Sulfat 


phenyl, 
T pherol Phosphate; 7 herol Phosphate, 


Ask us for others! 


DELTA CHEMICAL WORKS nc. 


423 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 


BSB AB WZ 


New UNIVERSAL 
PHOTOMETER 


For 

Low Level 
Light 
Measurements 


THE MOOEL PH 200 


WITH 
% Luminous Sensitivity: >10-* Lumens 


%& Amplifier Stability: Better than 0.1% full scale 
after warmup 


% Reliability: Signal circuitry involves 
only one vacuum tube 


% Range: Density—0 to 6 


Transmittance — 10-* to 1.0 


The Model PH 200 Photomultiplier Photometer uses the latest 
circuit techniques to provide the most reliable and flexible photo- 
meter commercially available. The instrument is designed to oper- 
ate with all types of photomultiplier or phototubes and includes an 
adjustable high voltage supply. An output jack is provided on the 
rear chassis for driving an oscilloscope or recorder. 

Price $495.00 including detector and photomultiplier tube type 931A. 


10 Write for plete technical information. Address Dept. J7. 


Etlectronics 


2621 TENTH STREET + Phone THornwall 1-4613 + BERKELEY 10, CALIF. 


COULOMETRIC 
TITRATOR 


FOR RAPID /} { AUTOMATIC 
TITRATIONS 


Measures both ae 2 
mercaptans 
accurately .. . 
automatically 
Simple to 
operate. 
concentrations. 

Registers reaction 

time directly in 

tenths of a second. 
Write for 
Bulletin 1264A. 


Licensed under patent rights Standard Oil Co. (Ind.) 


CENTRAL SCIENTIFIC CO. 
| Park Road * Chicago 13, Illinois 
Boston Birmingham Santa Ciara Los 
Houston © Toronte Montreal Vancouver © Ottawa 
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| CENCO® 
| 
Methyl-bis-Chloroethylamine; 8-Methylcrotonic Acid; 3-Methyl- 
cytosine; Methylnonylketone; 8-Naphthaleneacetic Acid; N-Naph- | 
Naphthy! Red; Neurine Bromide; 
Nitrosomethylurea; Nordihydroguaiaretic Acid; Osmic Acid; Para- 
banie Acid; Penicillinase; Peroxidase; Phenolohthalein Glucuronide; 
Phenylpyruvie Acid; Phosphopyruvic Acid; Phthiocol; Pregnenolone; 
P otocatechuic Acid; Purourogallin; Pyocyanine; Pyrimidine; Reductic 
‘\cldy Sodium Amide; Sodium Fluoroecetate; Sphin- 
j 


“For Scienlishs Everywhere” 


LABORATORY SHAKERS 


amazingly realistic 


wrist action® 


You control procedures from gentle to 
violent shaking and repeat any opera- 
tion, exactly, at another time. Side 
clamps take bottles and Erlenmeyer 
flasks. Loads need not be balanced. 


Heavy-Duty Model Exclusive Build-Up® Design 


One basic unit adapts to any combina- 
aot cater unit tion. You build-up with an 8 place flat- 
lenmeyer top and with side arms for 4, 12 or 

flasks or bottles. 16 flasks 


_ ®Trademark Registered U.S. Patent Office 


Shaker Price 
Build-Up Wrist-Action Shaker, Size BT 249.50 
for 8 top and 8 side flasks 
Burrell Heavy-Duty Shaker, Size 40 for 400.00 
40 flat-top only 
Build-Up Wrist-Action Shaker, Size T 220.00 
—for 8 top flasks 
Build-Up Wrist-Action Shaker, Size BB 
—for 8 side flasks 
For 115 volts, 60 cycle, one phase. Other voltages to order. 
Prices listed are F.O.B. Pittsburgh, Pa. 


Ask for Bulletin No. 307 


BURRELL CORPORATION 
Scientific Instruments and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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Heat WHERE You Want It. . . WHEN You Want It! 


HEATING TAPES 


A SAFE ECONOMICAL EFFICIENT SURFACE HEATER 


Electrothermal Heating Tapes consist of one or more fabric bands of 
resistance wire, separated or bordered by bands of high-temperature- 
resisting glass fiber yarn. The width and length of the various tapes 
are carefully determined by the current carrying capacity of the 
resistance wire. Temperatures of 400°C. and over can be reached 
inside a glass tube of 2mm wall thickness. 


THREE TYPES AVAILABLE 


1. UNINSULATED—Current-carrying resistance wires are in direct con- 
tact with the surface to be heated. It is possible to look through 
this tape and is of great value for research work when wound on a 
transparent surface. 

2. INSULATED ON ONE SIDE—This tape is also applied with direct 
contact between the resistance wire and the surface to be heated. . . 
but heat losses to atmosphere are greatly reduced by the addition 
of a layer of a knitted glass yarn on one side. 

3. INSULATED ON BOTH SIDES—This is composed of two insulation 
layers with current-carrying bands in the center. May be safely 
wound on metal making it specially suitable for heating steel tubes, 
valves, nozzles and other conducting surfaces. 

The tape is simply wound around the body to be heated, and is held 

in position by glass laces at both ends. A suitable control device such 


117 as a “Powerstat” or variable auto-transformer should be used with 
the tapes. 
| Insulated Insulated 
119 Length | Width Watts Uninsulated 1 side both sides 
infeet | ininches | at 115 V. Amps. Cat. No. JC-65080 Cat. No. JC-65090 Cat. No. JC-65100 

” 3 I | 100 1.6 $ 9.65 ea. $11.40 ea. $11.90 ea. 
98 4 21/, 250 3.0 12.25 ea. 15.00 ea. 18.75 ea. 

_ 3 | 450 4.6 16.75 ea. 20.25 ea. 26.50 ea. 
106 6 a 500 5.2 19.25 ea. 23.00 ea. 29.50 ea. 
36 0.5 4.25 ea 
6 108 1.5 9.00 ea 

8 1/o 144 2.0 13.90 ea 
1 72 1.0 6.90 ea. 

4 1 144 2.0 12.50 ea 
i x = 1 216 2.5 (Average Load 14.40 ea. 

8 1 288 3.0 of Heating 17.25 ea. 
“ad > = 2 120 1.5 Tapes is 2'/. 9.70 ea. 

x @& 2 240 3.0 Watts/Sq. In.) 15.00 ea. 

- 6 2 360 4.0 20.0ea. 

= | 2 480 5.0 30.00 ea 
in = | wh 210 | 2.5 13.90 ea 
| 31/2 420 4.2 21.00 ea 

6 3*/ 630 7.5 | 29.50 ea 
| 840 | 10.0 45.00 ea 

at. No. JC-55809 Powerstat, Variable Transformer, for controlling temperature of Heating _— Has input of 115V, 50/60 cycles, 
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ANALYTICAL BALANCES 


* fast-reading 
*Keasy-operating 

*krugged construction 
*dependable performance 


Gram-atic is the family name for 3 analytical balances—macro, 
semi-micro and micro. They are the original one-pan, air 
damped, direct-reading balances with 2 (instead of 3) knife § 
edges. Mechanically removed weights keep the beam undera 
constant load, hence eliminate deflection errors and assure 
constant sensitivity over the entire weighing range. When in- 
troduced, they were called “the first major improvement in 
balance design in more than a century.” 

The combination of automatic weight removal and air- 
damping makes the Gram-atic Balances the speediest avail- 
able today. Weighings take one-fourth the time of other 
balances (one-tenth in the case of micro weighings). 

Most important—the constant-load, constant-sensitivity 
feature makes the Gram-atic balances accurate! 


Gram-atic specifications 


| MACRO SEMI-MICRO 


Capacity .... @ 


Sensibility reciprocal 1 mg 
(per scale division) f 


WANT ALL THE FACTS pom = Readobility ... | 
FOR FULL EVALUATION? 


This 8-page bulletin explains the 
working principles and use advantages 
of the Fisher Gram-atic Balances. For 
your copy, write: 


Precision . : 0.05 mg 


109 Fisher Building 


2 FISHER SCIENTIFIC 


America’s Largest Manuf: er-Distributor of Laboratory Appli & Reagent Chemical 


IN THE U.S.A. Cleveland St. Louis IN CANADA 
Boston Detroit Washington Edmonton 
Buffalo New York yr 
Charleston, W.Va. Philadelphia IN MEXICO = “ontreo 
Chicago Pittsburgh Mexico City Toronto 


| 
© 
—_ 
é 
= 
| 
0.05 mg 0.005 mg 
A 
0.01 mg 0.001 mg 
0.02 mg 0,002 mg 
‘ 
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Recent Advances in Chemotherapy of Cancer . . . page 368 


Notes on Qualitative Analysis . . . 379 
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Phone your MC&B Distributor, 


or write for your copy of 
this new, expanded Catalog... 


Formula listed for 
each item 


More than 200 
New Items 


4500 Laboratory 
Chemicals 


New Spectroquality 
Solvents 


Our new catalog contains 200 pages of 
organic chemicals, laboratory reagents, 
biological stains, indicators— 
practically all of the reagent and 
research grade chemicals needed in 
laboratory work. All available for 
prompt delivery through your MC&B 
distributor. 

Ask your MC&B distributor for this 
important new catalog, today. Or 


write direct for your free copy. 


Matheson Coleman & Bel] ‘vod (Cincinnati 12), Ohio 
East Rutherford, New J«:sey 


> 

4 
Division of: Matheson Company, Inc. 


/homi.—Hoover 


CAPILLARY MELTING POINT 


APPARATUS 
with 
PERISCOPIC THERMOMETER READER 


© With bath unit enclosed for safety 


© Lagless heat transfer for rapid heating 
and cooling 


© Built-in capillary vibrator for uniform 
packing of sample 


ee 


For fast reproducible determinations of melting 
points conforming to official U.S.P. and similar 
methods using glass capillary tubes. Electrically 
heated, range from room temperature to 350°C. 
Takes up to five samples simultaneously. 


Consisting of illuminated, silicone fluid bath 
with electric stirrer, heater controlled by auto- 
transformer, built-in capillary vibrator, ar- 
mored thermometer, etc., combined in a single 
sturdy unit. 


PERISCOPIC THERMOMETER READER 
Provides magnified thermometer indication in 
window adjacent to capillary magnifier, for 
ease in observation of both bath temperature 
and melting sample. Upper mirror assembly 
of periscope is raised or lowered to follow 
mercury level of thermometer by turning 
knob at side of reader housing. 


Safety—Bath enclosed except for observation 
port. Removal of bath disconnects heater 
and stirrer. 

Rapid heating and cooling— Lightweight, Ni- 
chrome wire heater, 500-watts, responds rap- : 
idly to changes in input voltage, providing SS SS 
rapid lagless heat. Showing enlarged field of view with Periscopic Reader 

Capillary Vibrator—Insures uniform packing of 


sample in capillaries. 6406-K. Capillary Melting Point 

A 100 ml beaker of borosilicate glass is used as the complete Peri- 
air currents. Bath oil is circulated by an electrically pena cord. For 115 volts, 60 cyc., a.c... 207.50 | 
driven stirrer controlled from panel. For ease in 6407-A. Periscopic Reader, only, with mounting 
changing the bath liquid, bath assembly can be bracket and screws for convenient attachment to cabinet 
lifted out of the cabinet. of instruments not furnished with Reader.... 37.50 


wee ARTHUR H. THOMAS COMPANY 


[easonaronr arranatus More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT BRD ¢ PHILADELPHIA S&S, PA. 


hio 


Volume 36, Number 8, August 1959 / A429 


— 
. 
6406-K. Complete with Periscopic Reader 
| 
| 
wil | il 1 
| Wi 
Hl 
Bi 


Covers properties, production, 
price, use and selection .. . 


Source Book of the 
NEW PLASTICS 


by HERBERT R. SIMONDS 


Consulting Engineer, Editor of the Reinhold Plastics 
Applications Series, author of “Concise Guide to Plastics,” etc. 


1959, 380 pages, $10.00 


Here are the new plastics: Their properties, produc- 
tion, price, applications and selection. Sixty plastics 
producing companies contribute articles describing 
their own materials. These materials include the 
seven new primary plastics of 1958. The book also 
describes the significant recent improvements in estab- 
lished plastics, and the 100 most important patents 
issued in the plastics field for 1958. An “Introduction 
to Polypropylene” explains Professor Natta’s work and 
the earlier German development of stereospecific 
catalysts. The book also gives complete information 
about polypropylene and polycarbonate. A section 
on graft copolymers describes the use of that tech- 
nique in modifying plastics properties. This book is 


a unique approach to plastics that concerns itself al- 
most exclusively with latest developments. It con- 
tains the first and only survey of federal-sponsored 
research in plastics, and was made by James Kanegis 
of the Department of Commerce. This book continues 
the practical presentation begun in the authors 
famous “Concise Guide to Plastics.” Whatever your 
question, need or interest in new plastic materials, this 
book should give you specific, accurate and practical 
answers. 


CHAPTER HEADINGS: Introduction; Improvements in Estab- 
lished Materials; Producers’ New, Materials; Federal-Sponsored 
Research; A Brief Patent Survey. 


SOURCE BOOK OF INDUSTRIAL SOLVENTS 
Volume 3: Monohydric Alcohols 


by IBERT MELLAN, Director of the Research Laboratories, 
Polychrome Corporation 


Volume 3: 1959, 282 pages, $10.00 
Volume 2: Halogenated Hydrocarbons, 1957, 270 pages, 7.75 
Volume 1: Pure Hydrocarbons, 1957, 256, pages, 6.50 


PETROLEUM REFINERY MANUAL 
by HENRY MARTYN NOEL, Consulting Engineer 
1959, 7” x 10”, 192 pages, $7.95 


RADIOISOTOPES FOR INDUSTRY 


by ROBERT S. ROCHLIN, Nuclear Physicist and WARNER W. 


SCHULTZ, Manager, Nuclear Radiation Technology Unit, 
= of General Engineering Laboratory, General Electric 


1959, 200 pages, $4.75 


ZINC: The Science and Technology 
of the Metal, Its Alloys and Compounds 


: ACS MONOGRAPH NO. 142 


edited by C. H. MATHEWSON, Professor Emeritus of Metal- 
lurgy and Metallography, Yale University—with Chapters by 


Specialists 
2 1959, 725 pages, $19.50 


PHENOLIC RESINS 


Reinhold Plastics Applications Series 
by DAVID F. GOULD, Consultant to The Borden Chemical 


Company 1958, 272 pages, 575 


HOT ORGANIC COATINGS 


by RAYMOND B. SEYMOUR, President, Alcylite Plas! c and 
Chemical Corporation 
1959, 242 pages, $7.50 


Send today for your ON-APPROVAL copies 
REINHOLD PUBLISHING CORPORATION, Dept. M-479, 430 Park Avenue, New York 22, N. Y. 
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The New SARGENT Model XV 
RECORDING POLAROGRAPH © 


This new Sargent Polarograph gives you a 
large 250 mm (10 inches) chart and the highest 
accuracy and current sensitivity at the lowest 
price of any pen writing polarographic instru- 
ment on the market. 


It offers you optimum specifications based on 
over twenty years of leadership in design, manu- 
facture and service in this specialized field of 
analysis. 


The polarographic method is capable of repro- 
ducibility to 1/10% and analytical accuracy to 
1%4%. To make use of this facility, the instru- 
ment must be accurate to 1/10% and chart 
space must be provided for recording large 
steps to achieve measuring precision. We strongly 
advise against the purchase of any polarographic 
instrument using miniature (5 inch) charts and 
low gain balancing systems in the 1% order of 
precision. 


This Model XV is adaptable to 10* M deter- 
minations with the S-29315 Micro Range 
Extender. 


Registered Trade Mark, Patents Pending 


Net Weight: 


offers you— 


@® FULL 10 INCH 
CHART 


® 1/110% ACCURACY 
OF 
MEASUREMENT 


TEN STANDARDIZED 
POLARIZING RANGES 


19, from .003 to 1.0 zA/mm. 

standard specifications, 10“uA/mm. 

0 to —1; —1 to —2; —2 to —3; —3 to —4; +.5to —5; 

0 to —2; —2 to —4; +1 to —1;0 to —3; +1.5 to —1.5. 

standard, 10 seconds; 1 second or 4 seconds optional. 

synchronous, continuous repeating, reversible; rotation 

time, 10 minutes. 

current axis, 250 mm; voltage axis, 10 inches equals one 

bridge revolution. 

1/10% 

synchronous, 1 inch per minute standard; other speeds 

optional. 

10% x 12% inches; angle of slope, 30°. 

manual against internal cadmium sulfate standard cell 

for both current and voltage. 

RC, four stage. 

ball point; Leroy type optional. 

zero displacement control, mercury cell powered, 6 times 

chart width, upscale or downscale. 

2.5 millivolts, usable as general potentiometric recorder. 

case, enameled steel; panels, anodized aluminum; writing 

plate, polished stainless steel; knobs and dials, chromium 
lated and buffed. 


65 pounds 


Catalog number $-29310 with accessories and supplies. . . $1585.00 
For complete information write for Sargent Polarograph XV literatu:e 
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This series of articles presents a survey of the basic principles, 


Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


haracteristics and limitations of those instruments which find important appli- 
ations in chemical work, running the gamut from balances and burets to servo- 


mechanisms and spectrometers. 


The emphasis is on commercially available 


‘quipment; approximate prices are quoted to indicate the order of magnitude of 


_ost of the various types of design. 


4, Vacuum Pumps (Continued) 


In choosing a vacuum pump, the fol- 
lowing factors should be taken into 
account: (1) size of the system to be 
evacuated, (2) final, or blank-off, pressure 
desired, (3) required rate of evacuation, 
and (4) presence of condensible vapors that 
will pass through the pump. 

For vacuum distillations, pressures lower 
than 0.1 mm Hg are rarely required, the 
volume being evacuated is relatively 
small, and cold-traps can be employed to 
protect the pump from the vapors released 
in the system. Therefore, an inexpensive, 
single-stage rotary pump is _ perfectly 
adequate for this application. In fact, 
in those applications where the pressure 
need not be reduced below about 15 mm 
Hg, the water aspirator pump is the instru- 
ment of choice. If convenience of manipu- 
lation is of paramount importance, the 
cold-trap, with its attendant annoyances, 
can be dispensed with by using a vented 
rotary pump in which fairly high concen- 
trations of vapors from the system can be 
tolerated without damage to the pump or 
its oil. 

In the handling of gases for research 
and analysis, pressures of the order of 10 
microns Hg are usually required. These 
are readily obtained by a two-stage rotary 
pump, or by a diffusion pump backed by a 
single-stage mechanical pump. If the 
gases under study are reactive or corrosive, 
it Is necessary to protect the pump by 
liquid nitrogen traps placed between the 
systen. and the pump. The size of the 
pump init chosen will depend upon the 
voluni of the system to be pumped down, 
and \ipon the rate of release of gas in the 
by desorption, reaction, pyrolysis, 
or leakage. 


Th. -peed of a pump determines the rate 


at whi-h the pump can lower the pressure 
magiven system. For example, it can be 
estim:'-d from the equations given pre- 


vious! that the time needed for a pump of 
speed | liter/see connected to a 10-liter 
flask ‘rough a tube 50 cm long and 1 cm 
im radius to reduce’ the pressure from at- 
Mosp!:: rie (760 mm Hg) to 10 microns Hg 
is abo .( 4.5 minutes. A pump capable of 
reaching the same vacuum in half this 
time (2.2 min.) would need to have a speed 
of 4.5 liters/see (or more than four times 
greatvr). This illustrates the fact that as 


the speed of the pump is increased, the 
limiting factor may soon become the speed 
(conductance; admittance) of the tubing 
and apertures connecting the system to the 
pump. (In the example given, this was 
estimated at 2 liters/sec, calculated from 
the formula S7 = r*/l. However, that 
formula applies only in the molecular 
flow region, i.e., below about 10 microns 
Hg. Above 10 microns Hg, other formulas 
based on the equations for viscous flow 
should be employed.) Hence, it is im- 
portant to judge the speed of the tubing 
and associated apertures (e.g., stopcocks) 
in the vacuum line of the apparatus, in 
order to avoid using an unnecessarily 
expensive pump where its high speed would 
be ineffective. Tables, formulas and 
nomographs for estimating the speeds of 
various configurations of vacuum line 
plumbing more accurately than was done 
above will be found in the references cited 
in the bibliography. j 

Central Scientific Co., Chicago, sells a 
“Vacu Rule’ (No. 94008, $1.00) which 
permits rapid calculations of tube con- 
ductances to be made, and contains con- 
version factors and tables useful in vacuum 
work. 

Another important consideration in- 
volved in the choice of a pump, particularly 
in a dynamic system, is its throughput. 
This is the quantity of gas passing through 
the pump per unit time, as contrasted to 
the speed, which measures the volume. 
Throughput (Q) is defined in terms of 
P-V, and many be expressed in units of 
mm-liters/min., microns-liters/sec., or 
other such units. 

It will be recalled that the speed of a 
rotary pump decreases slowly as the intake 
pressure is lowered, then falls off rapidly 
toward zero in the vicinity of the ultimate, 
or blank-off pressure. The throughput, 
however, decreases steadily and markedly 
over the entire useful range of the pump. 
Since: 


Q = P-V/T and 


it is evident that Q will decrease linearly 
with P over the range where S is approxi- 
mately constant, and will fall more rapidly 
where S begins to drop off toward zero. 
The blank-off puressure observed in any 
system is determined by the point where 


S = V/T, 
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the rate of release of gas into the system 
equals the throughput of the pump. If 
the rate of release of gas into the system is 
large, due to leaks, gas-producing re- 
actions, etc., then low pressures can only 
be obtained by the use of pumps with 
correspondingly large throughputs 

Hence, in a static system (no leaks, no 
continual gas release) pressures as low as 
the ultimate pressure of the pump can 
be obtained with pumps of any speed, if 
one can afford to wait long enough. That 
is, the minimum pressure attainable is 
determined only by the ultimate pressure 
of the pump, and is independent of the 
speed. In a dynamic system, however, 
the minimum pressure is determined by 
the throughput of the pump, and there- 
fore by its speed. 

In laboratory work involving the 
spectral properties of gases, electron tube 
construction and properties, ionization 
phenomena, etc., pressures lower than 1 
micron Hg are usually needed at some 
stage of the work. Diffusion pumps 
backed by mechanical roughing pumps are 
generally employed. In such applications, 
it is important to recognize that the rough- 
ing pump must be matched to the dif- 
fusion pump. That is, its throughput 
must be at least equal to that of the dif- 
fusion pump at the pressure at which the 
latter has its maximum speed, so that the 
roughing pump will be able to maintain 
the proper fore-pressure for the diffusion 
pump. 

In vacuum-drying work, whether at 
elevated temperatures (vacuum ovens) 
or reduced temperatures (freeze-driers), 
the requirement is for a pump capable of 
maintaining pressures of the order of 
0.1 mm Hg (vapor pressure of ice at 0°C 
= 4.6 mm Hg), with a large through- 
put, and subject to the passage of con- 
siderable amounts of water vapor through 
the pumping chamber. Large capacity, 
vented (i.e., gas ballast) rotary pumps 
are the instruments of choice for this type 
of application. 

Certain types of work call for the pro- 
duction of pressures in the sub-millimi- 
cron Hg range of pressures, and the multi- 
stage fractionating oil diffusion pumps are 
most convenient and appropriate here. 
In some cases, a “booster’’ diffusion or 
ejection pump must be used between the 
diffusion and the roughing pump in order 
to make possible the matching of through- 
puts at the different intake pressures suit- 
able for these latter two units. In some 
applications, all traces of pump vapors 
must be kept out of the system being 
pumped, and in these instances the mol- 
ecular drag or evaporated metal types of 
pumps find their special utility. 

The following sections describe the 
design features of the various commercial 
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PRECISION ALONE IS NOT ENOUGH 


A COLEMAN 
UNIVERSAL 


spectrophotometer 


offers precision, 
speed, 
RELIABILITY 
and versatility 


The Universal performs precise analyses faster 
than any other spectrophotometer. The design 
of this instrument constitutes a classic approach 
to the use of the visible spectrum as an analytical 
tool...and thus the Universal allows the 
valid use of calibration curves (precision) . . . 
it provides consistent reproducible accuracy day 
after day... (it’s reliable)... and its inherent 
simplicity avoids numerous mechanical and 
electronic adjustments (speed). 


“Universal” is this Coleman spectrophotom- 
eter’s middle name . . . it promises a very 
broad scope for the analyst who has a wide 
range of interests (versatility). Simple, inex- 
pensive adapters quickly convert it for neph- 
elometry, fluorimetry, trace determinations, 
micro analysis and other unusual and useful 
determinations. 


If you don’t already know about this remarkable 
instrument—ask for Bulletin B 241A. 


COLEMAN 


INSTRUMENTS 


COLEMAN INSTRUMENTS, INC., DEPT. B, MAYWOOD, ILL. 
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pumps currently available. The _ lis. 
cussion is limited to those instrum nts 
that have proved to be especially u: ful 
in laboratory-scale work. 

Wherever ultimate or blank-off ; ves. 
sures are cited in the following |. :ra- 
graphs, these data are being quoted ‘om 
manufacturer’s literature. It must be 
recognized that these pressures are n »as- 
ured under the most favorable condi: ions 
possible. The system being evacuat' | is 
small and has been outgassed, the ; imp 
is new, and the oil is clean and fri of 
volatile contaminants. Furthermore, <uch 
pressures are almost always measured 
with a McLeod gage, which gives only 
the partial pressure of the non-conden sible 
gases in the system, and does noi re- 
spond to the partial pressure of pun) oil 
or other condensible vapors. Also, if a 
cold-trap is used between pump and gage, 
the ultimate pressures observed wil! be 
several orders of magnitude lower than 
in an untrapped system. 

It is extremely unlikely that a mechan- 
ical pump will produced a total pressure 
of less than a few microns in an untrapped 
system if it has been in use for some time. 
For pressures lower than 1 micron, it is 
generally necessary to employ a diffusion 
pump backed by a mechanical pump, or 
a two-stage mechanical pump with « well 
designed cold-trap between the pump and 
the system. 

The reader should also be cautioned 
against confusing the units of speed 
given for different types of pumps. It is 
common to cite the speeds of mechanical 
pumps in liters/minute, whereas the speeds 
of vapor pumps are generally specified 
in liters/second. It will be noted that the 
speeds of diffusion pumps appear to be 
extremely large compared to mechanical 
pumps. However, the former refer to 
exhaust pressures of the order of tenths 
of a millimeter Hg, whereas the latter 
refer to atmospheric pressure. On the 
other hand, the throughputs of diffusion 
pumps at their operating pressures tend, 
in many cases, to be smaller than those of 
rotary pumps in their appropriate oper- 
ating ranges. 


Central Scientific Co. 


The Cenco line of rotary pumps covers 
a large number of speeds and pressures, 
ranging from a portable blower and vacu- 
um unit (No. 93971, capable of a maximum 
pressure of 25 psi, and a maximum vacuum 
of 27 inches Hg, speed 1.3 cubic feet /min., 
$71.50) useful in vacuum filtrations or as 
a source of compressed air, to an ex: remely 
high throughput, high-vacuum pump 
(Hypervac 100, ultimate pressure 0.1 
microns Hg, speed 960 liters/mi: at ! 
atm., $2250) capable of mainta:uing 4 
hard vacuum in a large spect’ graph, 
metal refining furnace, etc. 

The Pressovac 4 (No. 90510, »9.50) 
is a single-stage, oil-sealed rotar) pump 
with a single, spring-loaded rad: | vane 
which rides on the eccentrically-) ounted 
rotating cylinder, as illustrated Fig. 
12. If the intake line is open ‘o the 
atmosphere, and the exhaust lin: closed, 
pressure can be built up in the lat: r to 10 
pounds per square inch, so this p: mp ¢#” 
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be utilized as a sourceof moderate amounts 
of compressed air. When employed as a 
vacuum pump, this device has a speed of 
35 ‘\ters/min, and car hold a pressure as 
low as 15 microns Hg. This pump is 
use! (il for vacuum distillations, backing of 
diffusion pumps, and other laboratory 
app ications that call for a relatively. in- 
expensive pump giving moderate vacuum. 


Figure 12. Design of the Cenco Pressovac and 
Hyvac mechanical pumps. 

All the other Cenco rotary pumps are 
two-stage devices. The original Hyvac 
series contained two of the spring-loaded, 
single-vane eccentric-rotor stages, of the 
type just described, connected in series. 
This pump attains an ultimate pressure of 
0.3 microns and has a speed of 10 liters/ 
min (Model Hyvac, $115). The new 
Hyvac 2,7 and 14 series pumps are of 
two-stage, internal-vane construction, 
having vanes spring-loaded in a rotor 
which is placed concentrically on the pump 
shaft. The stator is offset so that rotor 
contact is at the top through a film of oil 
which provides the seal between the intake 
and exhaust chambers of each stage. This 
design is similar to that shown in the il- 
lustration of Fig. 16. The Hyvac 7 
(0.1 micron Hg, 70 liters/min, $285) 
and Hyvae 14 (140 liters/min, $375) 
are provided with the gas ballast feature. 
Using gas ballast, the lowest pressure at- 
tainable is 10 microns Hg, compared with 
0.1 micron when the gas ballast valve is 
closed. When gas ballast is being used, 
the pressure in the exhaust line of the 
pumping chamber is higher than without 
ballast, and a small amount of leakage into 
the in{ke line is responsible for the higher 
level of ultimate pressure 

In the Hypervac series of pumps, the 
two sages are unequal in size; the sec- 
ondar, . or roughing stage is small, and the 
prim:ry, or finishing stage is large. The 
constiuction is such that the greater 
portion of the pump oil remains in the 
roughing stage, so that gases absorbed in 
the oii tend to be removed here before the 
oil en‘ crs the finishing stage. ‘The Hyper- 
vac p:\inps give pressures comparable with 
the H\vse instruments, but at consider- 
ably greater speeds. For example, the 
Hypervae 4 ($195) gives 0.3 microns and 

(Continued on page A436) 


Measure all 3 


quickly, easily, 


accurately with a 


COLEMAN 


Ca FLAME 
PHOTOMETER 


More than 10,000 soil samples per year are 
measured for sodium, potassium and calcium 
by an industrial laboratory with one Coleman 
Flame Photometer. No similar instrument can 
carry so great a work load . . . certain proof 
that the Coleman requires very little instru- 
ment manipulation and a minimum of sample 
modification. 


Sample measurement in the Flame Photometer 
is so simple that highly precise data can be ob- 
tained from direct-reading scales by lab assist- 
ants “trained-on-the job.”” The Flame Photom- 
eter uses ordinary city gas and its atomizer- 
burner and sample handling system are sturdy, 
precise and foolproof. To sum it up—there just 
isn’t any faster or easier way to measure quan- 
titatively these 3 important elements. 


A Coleman Flame Photometer costs surprisingly 
little for the amount of work it can do. Find out how 
it can help in your lab. . . write for Bulletin B-242. 


INSTRUMENTS 


COLEMAN INSTRUMENTS, ‘INC., DEPT. B, MAYWOOD, ILL. 
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the versatile 


AINSWORTH 


chainweight balance 


is hard to beat on many applications 
and is not expensive 


Proved trouble-free for many years 
in thousands of laboratories, because it is... 
reliable...accurate...rugged...stable 


PROMPT DELIVERY from your favorite 
laboratory supply house 


Made in U.S. A. by 


Wat, WOIRTIHL & SONS; 
2151 LAWRENCE STREET + DENVER 5, COLORADO. 
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has a speed of 41 liters/min; Hype) vac 
25 ($650) gives 0.1 microns and 264 
liters/min. 

Cenco also produces a one-stage, »' vel, 
mercury diffusion pump (Supervae, to 
15 micron Hg forepressure, 10~§ mn 
timate pressure, 7 liters/sec at 10 micr 
$95 with heater), and a three-stage, m: tal, 
oil-diffusion pump (Supervaec OD-25, 0.1 
mm Hg forepressure, 5 X 1077 mm §iti- 
mate pressure, 28 liters/sec at 0.1 mm Hg, 
$155 with heater). 


W. M. Welch Scientific Co. 


The rotary pumps manufactured b\ the 
Welch company also come in a variei y of 
sizes, and have found wide applicaticn in 
laboratory work. In the Welch pumps, 
the rotor has spring-loaded vanes, aid is 
mounted so that its upper surface always 
touches the same place on the inner sur- 
face of the stator, this point being between 
the intake and exhaust ports so that the 
contact serves to seal these ports from cach 
other. The basic design is similar to that 
shown in Fig. 16. 

A very convenient single-stage, vented- 
exhaust pump for vacuum distillation 
applications is the Welch Dist-O-Pump 
($107) which gives 15 microns Hg with the 
vent closed, and has a speed of 35 liters/ 
min at atmospheric pressure. A con- 
ventional pump capable of serving as a 
source of both moderate pressures and 
vacuums is Model 1410N ($115), which 
can give up to 15 psi in the exhaust line, 
and a vacuum of 20 microns working 
against atmospheric pressure. The speed 
is 21 liters/min. Another conventional 
single-stage pump designed for vacuum 
distillation work is Model 1404H ($150), 
which is not vented, pulls a vacuum of 20 
microns Hg, and has a speed of 33.4 
liters/min. 

All other pumps in the Welch line are 
designed for lower pressure applications, 
and utilize an unique feature called the 
“Duo-Seal.’’ This consists of a by-pass 
channel provided close to the seal between 
the rotor and the stator. As the vane 
sweeps gas out into the exhaust, the last 
increment of gas which may fail to be 
pushed out of the exhaust valve escapes 


- into this channel, where it stays until the 


addition of similar increments of gas in 
succeeding cycles builds up the pressure 
enough to enable the gas to escape through 
the oil. The single-stage Duo-Seal pumps 
have an ultimate pressure of 5 microns 
Hg; with two of these stages in series, 
ultimate pressures of non-condensii! les as 
low as 0.05 to 0.1 microns Hg are possible. 
Examples of the single-stage pum)s are 
Models 1406H ($150) with a speed of 33.4 
liters/min at 1 atm., and 1403B | 3245), 
which pumps 100 liters/min. Tw stage 
pumps are available ranging from — speed 
of 21 liters/min (No. 1400B, $153) to 
375 liters/min (No. 1397B, $645 — The 
two-stage models are all availa) with 
vented exhaust; when the vent is u-°d, the 
ultimate pressure rises to the ord’ of ! 
micron Hg. 


Nelson Vacuum Pump Co. 
This company, the Geo. F. Nel- 
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FILL ALL YOUR 

AGL 
HIGH-VACUUM 
NEEDS this 
easy one-source 
CEC way 


Let CEC help you choose the most 
efficient combination of high-vacuum 
components for the job you have in 
mind. Or you might like to have a 
go at filling your needs from the 
comprehensive literature offered be- 
low. It’s easy when you have the 
most complete line to choose from. 
81 HIGH-VACUUM PUMPS Valua- 
ble 68-page reference work 
gives data on metal oil and 
mercury pumps, glass oil and 
mercury pumps, Evapor-Ion 
“dry” pump... plus “How 
to select a pump.” Write for 
Bulletin 6-1. 


19 HIGH-VACUUM GAUGES for pre- 
cise, dependable measure- 
ment of the low pressure range 
from 10? mm Hg to 2 x 10-2 
mm Hg. Wide choice to match 
whichever pump you select. 
Ask for Bulletin 9-1. 


88 HIGH-VACUUM VALVES, BAF- 
FLES, TRAPS to maintain con- 
stant low pressure, prevent 
leakage, keep vacuum system 
free from contamination. 
They’re all detailed in Bul- 
letin 10-1. 


WRITE for the bulletins you need, and 
for ata on full line of mechanical and 
Roots pumps. Or outline your require- 
ments and ask for a specific recom- 
menation. No obligation, of course. 


Rochester Division —C 


CONSOLIDATED ELECTRODYNAMICS 


rochester 3, new york 


uum Pump Co., Berkeley 10, California, 
manufactures a selection of inexpensive, 
single-stage rotary pumps for laboratory 
applications. The pumping chamber con- 
tains an oval rotor which rotates inside a 
concentric stator. Two spring-loaded 
brass vanes ride upon the surface of the 
rotor to form the gas seals, as shown sche- 
matically in Fig. 13. This arrangement 
has the advantage that any wear of the 
vanes is automatically compensated for by 
the spring-loading. Also, any abrasive 
matter that is drawn into the pump 
through the intake port is cleaned off the 
rotor by the exhaust vane. A _ check 
valve at the intake port seals the vacuum 
line connection so that oil cannot back 
up into the system if the pump is stopped 
while still connected to the evacuated 
chamber. These pumps have ultimate 
pressures of 10 to 15 microns Hg, and 
speeds of 24 to 36 liters/min at 1 atm. 


Figure 13. Design of the Nevaco series of 
pumps (Nelson Vacuum Pump Co.) 


Model 921 ($104) can be used as a source 
of pressure up to 50 psi, and vacuum 
down to 0.01 mm Hg; Model 927 ($109) 
is equivalent, but with a built-in copper 
coil for the circulation of cooling water to 
maintain the pumping chamber cool, 
regardless of the ambient temperature. 
Models 911 ($99) and 924 ($105, water- 
cooled) are intended for vacuum use alone. 
Model 935 ($120) is specifically designed 
for vacuum distillation work. 


Precision Scientific Co. 


This manufacturer has recently entered 
the vacuum pump field with a two-stage, 
internal-vane rotary pump capable of an 
ultimate pressure of 0.1 micron Hg, and a 
speed of 75 liters/min at 1 atm, and of 
49.2 liters/min at 0.5 micron Hg. The 
details of construction, including the oil- 
sealed Teflon exhaust valve, the two 
rotors mounted on a common shaft, and 
the intake trap chamber to remove dust 
and solid particles from the entering gas, 
are shown in Fig. 14. The two spring- 


(Continued on page A438) 


GUARANTEE @ 


important reasons why the 
LANGDON Vacuum Pump - 
is replacing other makes! 


1 No other laboratory vacuum pump 
can be cleaned in 30 minutes 


No other laboratory vacuum pump 
permits oil change while running 
3 No other laboratory vacuum pump 
uses ordinary SAE 30 motor oil 
The LANGDON Vacuum Pump, for labora- 
tory use, has attracted the interest, at- 
tention, and use by hundreds of organic 
research chemists because of its unique 
simplicity of design and ease of opera- 
tion. Single stage, rotary, oil-sealed, 
water-cooled, high speed (1725 r.p.m.). 
No maintenance. Nospare parts. Noth- 
ing to corrode or wear out. Positively 
noiseless. Uses only 50 cc of ordinary 
SAE 30 motor oil which is quickly changed 
while the pump is on stream. Every 
chemist can disassemble, clean and re- 
assemble in 30 minutes. The LANGDON 
operates at 35 |./m. (free air) to produce 
an ultimate vacuum of 50 microns. Per- 
manently non-fouling. No springs to rust 
or corrode. ‘it looks as though you may 
have found the solution to the problem 
of distilling organic compounds," writes 


one user. use the LANGDON Pump 
to distill liquids which can decompose 


‘slightly in distillation, releasing halogen 


acids which shorten the life of a pump 
unless a good trap is included in the set 
up; we use no trap with the LANGDON,” 
writes another user. It’s no wonder, 
then, that the LANGDON is now success- 
fully being used in the laboratories of 
hundreds of the largest chemical and 
petroleum companies, U. S. Government 
institutions and military installations and 
chemistry laboratories of colleges and 
universities in the U. S. and Canada. 
Under our guarantee, we will repair or 
replace without charge for one year any 
LANGDON Pump that fails to operate 
according to our specifications. Find out 
for yourself why this exceptional labora- 
tory instrument is proving by its perform- 
ance under a wide variety of operating 
conditions that it has unequalled superi- 
ority in the normal operating range of 
5mm and above. We shall be pleased 
to send you our illustrated, descriptive 
brochure, user list and operating instruc- 
tions. Write today to: 


LANGMAR Corporation 


4875 West Armitage Avenue, 
Chicago 339, Illinois 


Volume 36, Number 8, August 1959 / A437 


the 
of 
Ips, 
1 is 
ays 
een 

the = 
ach 

hat 
ed- "Wy 
ion 
mp 
the 
on- — 
sa ~ 
ind 
ich 
ne, 

ing 
eed } 
nal 

um 
10), 
20 
3.4 
ns, 

the 
ASS 
ane 
ast 

Ne 

the 

in 
ure 

| 
aps 
as 
3.4 
5), 
age | 
eed 
to | 
"he 
ith 
the 
| 

re 


motor, as contrasted with about 300-500 
rpm in most other pumps, obtained by a 
pulley-and-belt drive from the motor) 
to give an ultimate pressure about 0.02 to 
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loaded sliding vanes in each rotor are not 
shown in the diagram. A larger capacity 
pump of the same design is also available 
(Model 150, 0.1 micron Hg, 150 liters/ 
min, $360). 


Langmar Corp. 
Another recent addition to this field WN ieee 
is the Langdon pump, manufactured by ; 
the Langmar Corp., Chicago 39, Illinois, 
and designed specifically for vacuum dis- 
tillations. No attempt is made to achieve 
very low pressures by precise machining 
of the mechanical parts, or to protect and 
preserve the oil. Instead, a rotor with 
Teflon vanes sliding outward under the 
influence of centrifugal force (i.e, not 
spring-loaded) rotates at relatively high 
speed (1725 rpm direct-coupled to the 


Figure 14. drawing the Precision 
Scientific Co. two-stage internal vane pump. 


0.05 mm Hg, and a speed of 30 liters/min. 


— 


SAFE and PRACTICAL NALGENE 


NOW ... The versatile GRADUATED CYLINDER can be used 
as a MIXING GRADUATE. Specially designed polyethylene 
stoppers make unbreakable NALGENE [Pr] the most 
practical Graduated Cylinders. 

Good clarity .. . the yolumes are easy to read since 
water solutions in polypropylene have practically 
no meniscus. The cylinders may be autoclaved 
repeatedly under standard conditions. 


6 sizes: Cap. ml. 
25 to 1000 


SAFETY DISPENSING JUGS 
. for safest handling of liquids. 


NALGENE BEAKERS 


Heavy weight, with easy-pouring broad spout. Slightly 
tapered for easier handling and stacking. Vastly improved 
allow temperature ranges to 320° F. 

8 sizes: Cap. mi. 30 to 1000 


For technical data write for Co.Ine, 
Catalog H-459 ROCHESTER. 2 


WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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Only 50 ml of ordinary automotive lu: 
cating oil is used, and the oil charg; js 
replaced every day, or after every } in. 
These design features are intended t, 
eliminate the deterioration of pump ; er- 
formance caused by the absorption 
organic vapors during vacuum dist | 
tions. Thus, the Teflon vanes ca): 
corrode and do not tend to pick up gun :n) 
material from the oil and stick in ¢ :eir 
slots; since there are no springs, t 
components cannot fail due to corro 

or fatigue. The oil is inexpensive anc 
frequent changes eliminate problemsd: 
contamination. This pump is designe: { 
maximum useful life under ady--rse 
chemical conditions, rather than for | 
pumping efficiency and low ultimate 
sure. An exploded view of the Langdon 
pump is shown in Fig. 15. The pun) is 
priced at $225. 


Figure 15. Exploded view of the component 
parts of the Langdon vacuum pump. 


Leybold 

The German firm of E. Leybold’s 
Nachfolger manufactures rotary gas bal- 
last pumps, most of which are available 
in the U. 8. through NRC Equipment 
Corp., Newton 61, Mass., and A. 8. 


Figure 16. Design of the Leybold sing!e-stage 
rotary vane pump. 1. Cylindrical casing; 2. 
Eccentric rotor; 3. Vane; 4. Gas ballcs' inlet; 
5. Oil-immersed exhaust valve; 6. Bof‘le; |7- 
Oil dipstick; 8. Exhaust port; 9. Intok= 
10. Dirt trap; 11. Intake channel. 


LaPine and Co., Chicago 29, Illinoi-. The 
laboratory-scale pumps are of the -)ring- 
loaded, rotary vane type. Duri:< the 
exhaust cycle, the vane opens a ver. ‘0 the 
atmosphere, letting some air en. the 
pumping chamber. The air pl: &* 


(Continued on page A440) 
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The new 


DREIDING 


STEREOMODELS 


(Patents Pending) 


The Steroemodels are molecular models of a new type. They 
are especially suited for consideration of sterochemical factors, 

such as occur in conformational analysis or in the study of 
reaction mechanisms. The units consist of little rods and tubes 
that are soldered together at a point representing the atomic 
nucleus. The tubes and rods of any one unit correspond to the 
sigma bonds of the represented atom (C, O, H etc.) The 
lengths of these tubes and rods are proportional (0.4 A/cm) 
to the internuclear distance between a hydrogen and the 
respective atom. The free ends of these tubes and rods 
represent the nuclei of hydrogen atoms and, therefore, each 
unit alone is the model of the simplest member of a homolog- 
ous series CH,, H.O, NH; etc. 


The units are assembled to more complicated models by intro- 
ducing the rod of one unit into the tube of another. A rod 
can be pushed into a tube only to that point where the dis- 
tance between the centers of the combined units becomes 
proportional (0.4 A/cm) to the internuclear distance of the 
bound atoms. Thus a C—C bond is obtained from two C—H 
bonds, a C—O bond results from a C—-H and a O—H bond 
and the combination of a C—H and a N—H bond gives a 
C—N bond. It does not matter, whether a rod of one 


unit is fitted into a tube of another or the other way around. 
In both cases the same internuclear distance results. 


a) Only the central axes of the sigma bonds are shown. The 
electron clouds are omitted, thus affording a clear view of 
the geometrical relationships and permitting the measure- 
ment of internuclear distances. 


b) Internuclear distances and valence angles are represented 
accurately. Measurements on the Stereomodels can 
thus be translated to molecular dimensions by the factor 
of /em. 


c 


The single bonds can be freely rotated without the slightest 
wear. Their correct lengths are assured by a push button 
type mechanism. Thus the Stereomodel can imitate 
accurately all the conformations of the molecule. 


d 


Complicated Stereomodels can be assembled with a few 
simple manipulations. The hydrogens, which ordinarily 
o-cur most abundantly, need no operation at all, since 
they are automatically present. 


‘'he Stereomodels are of such a size that they can easily 
be handled. A cyclohexane ring can be held in the palm 
o:a hand. They are large enough and at the same time 
sinall enough to allow the immediate observer a clear view 
of the details and of the total structure. The units are 
light and require so little room that a considerable num- 
ber can be carried in the pocket. 


e 


— 


DESCRIPTION OF THE NEW DREIDING STEREOMODELS 


THE STEREOMODELS CAN BE CHARACTERIZED BY THE FOLLOWING PROPERTIES: 


A push button type of fixation mechanism holds two units at 
the desired internuclear distance without hindering the free 
rotation of the rods in the tubes. This avoids the spontane- 
ous disruption of larger molecules during manipulation. 


Models which are constructed in this way are exact replica 
of the geometrical relationships in the molecules (distances, 
angles etc.) and can at the rane time imitate the internal 
rotations (conformational cha By measuring the dis- 
tances of nonbonded nuclei in te rent conformations of the 

model and translating them into Angstréms with the factor 
0.4 A/cm, one can estimate the interaction of non-bonded 
atoms and thus the relative energy content of the different 
conformations. 


When two or more atoms are attached to each other by 
bonds that cannot be rotated under o' conditions they 
are represented in the Stereomodels as a single unit. The two 
or more principal atomic nuclei are soldered together in the 
correct distances. From them radiate the rods and tubes in 
such numbers and directions as correspond to the bonds 
towards hydrogen atoms. manner of construction 
applies for example to doubly or triply bound atom pairs 
(C=C, C=O, C=C etc.) Benzene and polycyclic aromatic 
systems can be constructed from two-carbon units, which are 
called aromatic double bonds. 


f) The Stereomodels are made of stainless steel. Normal 
use does not deform them nor otherwise wear them out. 


g) A number of different atoms and groups of atoms in the 
correct steric arrangements are available as Stereomodels. 
Others can be manufactured exactly as desired. You 
need only write to us and send us your specifications. 


h) The different atomic nuclei can be recognized by the 
following colors: 


Hydrogen no colour 
Oxygen carmine red 
Nitrogen light blue 


The different C—C double bonds are differentiated by white 
markings: 
isolated double bond (C=C) . . . one white ring 


conjugated double bond (C=C, conj) two white rings 
automatic double bond (C=C, ar). . not marked 


For additional information or descriptive literature, write to 
us at address below. 


G M INSTRUMENT COMPANY 
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from the system is then ejected through 
the exhaust valve by the continued rota- 
tion of the rotor. Some of the details of 
construction of Leybold single-stage gas 
ballast pumps are shown in Fig. 16. 

Model 28 ($16C) is a single-stage pump 
with a speed of 35 liters/min, and an 
ultimate pressure of 2 microns Hg with the 
gas ballast shut off, 0.6 mm Hg with gas 
ballast open. Model 68 ($325) is similar, 
but with a speed of 190 liters/min. 
Examples of two-stage pumps are Model 
2D ($215), 33 liters/min, 0.02 microns Hg 
without ballast and 10 microns with 
ballast, and Model 6D ($375) with 190 
liters/min. 


NRC Equipment Corp. 

A number of mercury and oil diffusion 
pumps is manufactured by the NRC 
Equipment Corp., Newton 61, Mass. The 
construction of a typical three-stage, frac- 
tionating diffusion pump of their manufac- 
ture is shown in Fig. 17. Representative 
of these pumps are Model A2P ($165) 
which is a 2-inch, air-cooled pump having 
a maximum speed of 80 liters/sec at a 
forepressure of 0.2 mm Hg, and Model 
H4P ($235), speed 340 liters/sec at 0.25 
mm Hg. 

One of the largest vapor pumps com- 
mercially available is NRC’s Model H32P 
($3250), which has a 32-inch intake aper- 
ture, and a speed at 30,000 liters/sec 
at a forepressure of 10 microns Hg. 

An example of a molecular drag pump is 


shown in Fig. 18. A light alloy disc, 
31 cm in diameter, revolves at high speed 
(6000 rpm) between two forged plates 
which have spiral grooves whose size 
increases with the radius. The gas intake 
is at the center, the exhaust at the pe- 
riphery. The tolerance between disc and 
plates is a few hundredths of a millimeter. 


BONE! 
— PUMP Olt 
HEATER 
Figure 17. Design of an NRC three-stage 
fractionating metal oil diffusion pump. 


The rotating disc imparts momentum 
to gas molecules entering from the system, 
and impels them toward the exhaust. 
This pump is manufactured by Beau- 
douin in Paris, and is distributed in the 
U. S. by NRC. Blank-off pressure is 
2 X 10-5 mm Hg when the forepressure is 
2 to 4 mm Hg; speed is 60 liters/see at 
5 X 10-4 mm Hg; price is $1895 

This company also offers a Titanium 
Adsorber Pump Assembly ($215) which 
is designed to provide a small, convenient, 


replaceable titanium evaporation sou ce 
that can be mounted in a static syst:m 
to reduce the pressure below that }:0- 
duced by the pump system. If an ioni:a- 


Figure 18. Component parts of a molecular 
pump by Beaudouin, Paris. Motor is at ‘eft; 
rotating metal disc is at right. 


tion gage is mounted near the titanium 
cartridge, the ions it produces will 
markedly improve the gettering effect, and 
will produce vacua in the 10~* to 10~° mm 
Hg range. (An ionization gage alone, 
without the titanium source, wil! be 
extremely effective in gettering a small, 
static system. This is called “ion- 
pumping.’’) 


CEC Rochester Division 
The largest and most diversified line 
of high vacuum vapor pumps and ultra- 
high vacuum pumps currently available 
is manufactured by Consolidated Electro- 
(Continued on page A442) 


Fberbach 


ELECTRO-ANALYSIS APPARATUS 


Working Manual with methods and extensive 
bibliography prepared as a result of research at 
Battelle Memorial Institute is provided with 
each unit. Copies are free upon request. 


Sturdy, versatile, attractive—this Eberbach Electro- 
Analysis Apparatus has the rugged construction 
needed for continuous duty and the versatility re- 
quired for research. Ammeter, voltmeter, polarity 
reversing switch and power control knob are provided 
for each position. Front is stainless steel; sides are 
finished hammertone gray. Operates from 115 
or 230 volt, 60 cycle AC. Unit measures 2914” 
by 1414” by 2614" deep. Ask for Bulletin 130-H on 
Eberbach Electro-Analysis Apparatus. Price $490.00. 


Fberbach 


CORPORATION 
P.O, Box 63 Ann Arbor, Michigan 
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OVER 10,000 IN DAILY USE... 
jop-RATED EXCELLENT* For 


This low-cost “production tool” gives you quick, dependable photometric 
readings . . . easy as tuning your radio! In many industries it’s basic equipment 
for quality control testing, inspection . . . even research! Here’s why: 


e DEPENDABLE ACCURACY! Narrow band pass (only e FASTEST READING! Instant-acting meter gives exact 
20muz!) assures highest spectral purity. percent transmission, or optical density. 

e EASIEST TO USE! Dial instantly sets Certified-Preci- e LOW PRICE, DOUBLE VALUE! Colorimeter plus spec- 
sion diffraction grating to desired wavelength; no trophotometer, 375mz-950myz range in one long- 
color filters to fuss with. life, trouble-free instrument. (Extended range, 

340mz-950mu at slight extra cost.) 


MAIL COUPON FOR IMPORTANT DATA 


BAUSCH & LOMB OPTICAL CO. 
66144 St. Paul St., Rochester 2, N. Y. 
(] Send me B&L Spectronic 20 Catalog D-266. 


(J I would like an obligation-free demonstra- 
tion of the B&L Spectronic 20 Colorimeter 
at my convenience. 


| 
BAUSCH & LOMB oS 
il, 
fuel re \4 
f 
* for an@ etc \ 
poilet ai Use 
ing power & Cc L | E T E 5 
power Leadt name ont 
i 
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dynamics Corp., Kochester Division, 
Rochester, New York. Their products 
include glass as well as metal pumps based 
on mercury or on oil pump fluids, and also 
a unique gettering pump. 

The main features of construction of 
CEC metal jet-type pumps are illustrated 
in Fig. 19. A non-fractionating, three- 
— pump is shown in Fig. 19 A. The 


Figure 19. A. Design of a non-fractionating 
three-stage vapor pump by CEC. B. Same 
pump, modified for fractionation. 


stream of vapor expands on passing through 
the jet openings, and the stream projects 
downward at supersonic speeds. Mole- 
cules diffusing into the pump collide with 
these streaming molecules and are propel- 
led downward with them, resulting in a 
compression to a pressure at which the 
fore-pump can remove them. The Model 
MB pumps are two-stage, Model MC are 


three-stage metal devices of this type. 
For example, MB-10 ($75) is a 1-inch 
pump (i.e., the aperture at the intake is 
1-inch), has a speed of 13 liters/sec, and an 
ultimate pressure of 0.2 microns Hg. 
Model MC-275 ($177) is a 4-inch pump, 
has a maximum speed of 200 liters/sec, 
and an ultimate pressure of 5 X 10-* mm 
Hg. 

A fractionating-type pump is shown in 
Fig. 19 B. In this type of instrument, the 
pump boiler is divided into compartments 
which communicate with each other 
through small holes. Because of the 
restriction these holes offer to free mixing 
of the pump fluid, the more volatile con- 
stituents tend to concentrate in the 
outermost chamber during a run, closest 
to the exhaust line, while the least volatile 
fraction of the pump oil concentrates in 
the central chamber, so that the lowest 
vapor pressure vapors issue from the jet 
nearest the system. An example of a 
pump of this kind is the Model MCF-60 
($147), which has a 2-inch intake, a speed 
of 66 liters/sec, and an ultimate pressure 
of 5 X 1077 mm Hg. The smallest of 
these pumps is Model VMF-5 ($81), 
which has only two stages, a speed of 4.5 
liter/sec, and ultimate pressure of 1 x 10-6 
mm Hg. 

There are available glass counterparts 
for the smaller models of the metal dif- 
fusion pumps. Glass is to be preferred if 
the lowest possible pressures are required, 
for it is easier to outgas a glass apparatus 
completely than to do the same for a metal 
apparatus. However, glass pumps are 
more fragile and expensive than the metal 


devices, and are impractical where v: ry 
large speeds are required. A typi al 
glass fractionating pump is shown in Ig. 
20. Model GF-20 ($225) is such a tv-o- 


iniet Connection. 


2nd Stoge Boiler Stoge Boiler 


Figure 20. A two-stage glass fractionatin« oil 
pump by CEC. 


stage, water-cooled, fractionating 
it has a speed of 26 liters/sec, and ultiniate 
pressure of about 1 X 10~* mm Hg. 

A modification of the diffusion punip is 
the so-called ejector pump, illustrated in 
Fig. 21. This is the basic design of the 
Model KB series of instruments, which 
have very high speeds in the pressure range 
0.3 to 0.02 mm Hg, where mechanical 
pumps operate at low efficiency. The 
oil vapors undergo an expansion upon 
issuing from the jet, and achieve great 
velocities. Gas molecules diffusing into 
the pump are entrained by the vapor 
stream, which then passes into the funnel- 
shaped diffuser, where compression occurs. 
The compressed pump vapors condense, 
aided by the cooled surrounding walls, 


(Continued on page A099) 


Two new Wiley books 
in the field of thermodynamics 


NEW! 
CENCO* HYVAC 
GAS BALLAST PUMPS 


For vacuum applications plant 
and laboratory. Eliminates 

use of oil separators, cen- 
trifuges, refrigerated traps. 
Wide range of capacities. 


Chemical Process Principles 


Part Two: Thermodynamics 
Second Edition 

By OLAF A. HOUGEN, University of Wisconsin; 
KENNETH M. WATSON, lilinois Institute of Technology; 
and ROLAND A. RAGATZ, University of Wisconsin. 
Brings together in a single volume the theoretical 
development and practical applications of the basic 
engineering science of thermodynamics plus advanced 
treatment of the more specialized developments of 
chemical engineering thermodynamics. 1959. Ap- 
prox. 632 pages. Prob. $9.75. 


Thermodynamics 


and Statistical Thermodynamics 


By J. G. ASTON and J. J. FRITZ, both of The Univer- 
sity of Pennsylvania. Divided into two parts, the 
book begins with a treatment of the calculation of the 
bulk properties of matter by use of the first, second 
and third laws of thermodynamics. The second 
section treats the calculation of thermodynamic prop- 
erties from the energy levels of the molecules. 1959. 
562 pages. $8.25. 


JOHN WILEY & SONS, Inc. a Ave., New York 16, N.Y. 
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For best possible results 
use Cenco pump oil. 
Write today for bulletin 1°. 


the most complete line of scientific in: v- 
ments and laboratory supplies in the w 


CENTRAL SCIENTIFIC 


Branches ond Road « Gt 13, 
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a touch of beauty 


that wears like stone 
on many hard-working surfaces 


J-M COLORLITH®...handsome, tough, colorful 


Created as an attractive, lower cost material for laboratory 
table tops, Colorlith has now gained wide acceptance as a sur- 
facing material in many busy interior areas. 

Fabricated from asbestos fiber, portland cement and chemi- 
cally resistant colorings, this inorganic material resists heat, 
flame, moisture, even acids and solvents in normal working 
concentrations, when properly coated with a clear lacquer or 
equivalent. Color runs all the way through the sheet. Thicknesses 
from 114” down to 14” can be used without breaking. 


JOHNS MANVILLE 


brochure EL-62A. Johns-Manville, Box 14, New York 16, 
New York. In Canada, Port Credit, Ontario. PRODUCTS 


Write for Colorlith specification sheet EL-94A and 


JOHNS-MANVILLE 
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Have you tried these 
Time-Saving 


FILTRATION AIDS? 


S:S 
FILTER PULP 

No. 289, Ash-Free 

Helps to mini- 

mize clogging of 

the filter paper, 

and maintain fil- 

tration speed. 

Helps obtain better retention of 

precipitate, insure more accurate 

results. Dry-Dispersed form 

replaces moist pulp and brittle 
tablets. 


Send for free bulletin 


ANTI-CREEP 
Reagent Fluid 


A few drops added to 
the wash solution 
prevents the “creep” 
of precipitates up the 
filter paper, facili- 
tates the transfer of 
insolubles from the precipitation 
vessel, reducés the problem of film 
deposit on the walls of the beaker. 


Send for free folder 


S:S 
FILTER PAPER 
SUPPORTS 
No. 123 

With these Supports 
even soft grades of Filter Paper 
can be submitted to high suction 
without danger of bursting at the 
apex. Special pure, porous textile 
material will not retard filtration. 
Inexpensive. 


Send for free folder 


All three of these S&S. Filtration 
Aids are time savers. They are 
available, with S&S High Quality 
Analytical Filter Papers, from 
your laboratory supply house. 


MAIL COUPON TODAY! 
r 
CARL SCHLEICHER & SCHUELL CO. 
H Dept. CE-79, Keene, N. H. 
Send Free data on S&S 
COFILTER SUPPORTS 
(CO FILTER PULP ANTI-CREEP 


Name. 
pu 
Adar 
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while the compressed gas is pumped off 
by the mechanical roughing pump. 
Model KB-150 ($1075) has a maximum 
speed of 190 liters/sec, and an ultimate 
pressure of about 1 micron Hg. 


Figure 21. A CEC ejector-type vapor pump. 


The Evapor-Ion pump ($4600), which 
is based on the gettering principle, is 
shown diagrammatically in Fig. 22. 
Titanium wire is continuously fed onto a 
post heated by electron bombardment 
from the filament. The titanium evapo- 
rates and upon striking the cooled pump 
wall condenses in a thin layer. Molecules 
of oxygen and nitrogen entering the pump 
chamber combine with the titanium and 
are removed. As each layer of titanium 


becomes saturated, fresh layers are 
posited. With titanium evaporating «\)y- 
tinuously, an ultimate pressure of 1 x }))~7 
mm Hg can be obtained. 


Figure 22. Schematic diagram of the design of 
the CEC Evapor-lon titanium pump. 


The Heraeus-Roots pump, which con- 
tains two dumbbell-shaped rotors oper- 
ating at high speed in an oil-free chamber 
(cf. Fig. 3) is basically a blower device 
and serves best to back a diffusion pump, 
or to serve as a high-capacity booster 
between a diffusion pump and a rotary 
roughing pump. This type of pump comes 
in models with speeds ranging from 35 to 
1600 liters/sec. Since there is no oil in 
the pump, and no actual contact between 
rotors and stator, the internal friction is 


(Continued on page A446) 


no surface treatments required 
the surface goes all the way thru 


ALBERENE ston: 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. D-PT. J 
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When the work gets hot — 900°C. hot — try Vycor® labware 


Here’s glass that’s 96% silica, that 
has a 1500°C. melting point, that 
takes 2 900°C. thermal down shock 
without cracking or crazing, that 
costs less than pure fused quartz lab- 
ware. 

Vycor ware can be used continu- 
ously at 900°C., at 1200°C. with 
intermittent heating, and up to 
1500 ©. for one-time use. 

It's more stable than borosilicate 
glasses with hot acids, mild alkalies, 
water und steam: - 

There’s a complete line of this 


ware listed at the back of your 
PyrEx® labware catalog — beakers, 
flasks, crucibles and dishes, ground 
joints, tubes and tubing, and graded 
seals for sealing to glasses of higher 
expansion. 

You can add Vycor ware to your 
regular Pyrex order for maximum 
discounts. Check your labware 
dealer for details. 

In case you don’t have LG-1, the 
Pyrex labware catalog, or Supple- 
ment No. 3 to the catalog, we’ve in- 
cluded a coupon for your use. 


CORNING GLASS WORKS 
76 Crystal Street, Corning, New York 


Send [_] LG-1 PYREX Laboratory Glassware 
(CD Supplement No. 3 to Catalog LG-1 


Title. 


Company 


Address 


City. Zone State 


| 
4 
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Chemical Instrumentation 


small, and a pressure dilferential ot a 
few millimeters Hg is sufficient to turn the 
rotors. Prices range from $4125 to 
$18,130. 


Kinney Manufacturing Div. 


One of the biggest manufacturers of 
large-scale mechanical pumps is the Kin- 
ney Manufacturing Division, New York 
Air Brake Co., Boston 30, Mass. The 
smallest of its single-stage, mechanical 
pumps is Model KS-13, with a speed of 
370 liters/min, an ultimate pressure on the 
McLeod gage of 10 microns Hg, and a 
price of $598. Larger pumps are avail- 
able with speeds up to 22,000 liters/min 
(and prices to $8000). The smallest 
compound pump is Model KC-2, with a 
speed of 57 liters/min, ultimate pressure 


of 0.2 microns Hg, and price of $262. 
All the Kinney pumps are provided with 
gas ballast. 

The Kinney pumps differ from other 
makes of mechanical pumps by having a 
hollow piston attached to the rotating 
cam. This hollow piston slides up and 
down in a special slide pin during rota- 
tion of the cam, and has openings cut on 
the inlet side to provide a large and direct 
opening for gases to diffuse into the pump 
cylinder when the inlet port is uncovered. 
This helps in achieving the maximum 
speed of the pump. 

A complete line of booster and vapor 
pumps, both fractionating and non-frac- 
tionating, as well as other vacuum in- 
strumentation, is also offered. 


W. & W. Manufacturing Co. 
A small, hand-operated pump that is 
very useful to have in a chemical labora- 


No control equipment can be too good for 
MAKESHIFT water bath setups—but dur- 
able and sensitive controls can eliminate 
the temperature variable. For best results 
under any conditions you can rely upon 
this control team... 


Precision Scientific Electronic Relay 
Control Box and Micro-Set Thermoregulators 


RUGGED AND DEPENDABLE 
Proved and customer accepted as standard equipment on 
Precision Scientific deluxe water baths—a minimum of 
moving parts to stick or fail 


SENSITIVE 


Responsive to temperature changes as small as +0.02° F. 
Reproducible results are yours every time 


Electronic Control Box permits you to handle loads up to 15 
amps... use full or partial heat and control stirrer operation 


WIDE VARIETY 


Instantly adjustable Micro-Set Thermoregulators available in 
ranges from —70 to +500° F. 


CONVENIENT 
Exceedingly quick and precise temperature settings with the 
Micro-Set Thermoregulator make this unit an operating 
pleasure and a necessity as a time saver ‘ 


Contact us for the name of your nearest stocking distributor. He 
can also supply Precision stirrers and immersion heaters for your 
water bath needs. 


3733 W. Cortland St. Chicago 47, lll. 
Local Offices in Chicago + Cleveland « Houston 
New York « Philadelphia « San Francisco 
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tory is the “Golden Thief’’ of W. and \y. 
Manufacturing Co., P. O. Box 9:.\1, 
Chicago 90, Illinois. This is a pis; .n- 
and-check-valve device, built on the s.. 
principle as the familiar bicycle py. ..), 
It is intended mainly for use in the <..)- 
pling or transfer of liquids. The p..p 
end is screwed onto the neck of the « .»- 
tainer (bottle, can, etc.) that is tc be 
filled. Air is extracted from the cont: yer 
on the upward stroke of the plunger, « \s- 
ing liquid to be drawn or siphoned «tc 
the container through a tube that | ips 
into the liquid and enters the sid of 
the base of the pump. The liquid pur. 
does not enter the pump cylinder ind 
hence does not contact any of the mc. ing 
parts. Various models are availab) in 
brass, aluminum or stainless steel at ices 
ranging from $12.50 to $73. 


Other Companies 


A number of other manufacturers «tier 
pumps that are useful in laboratory work, 
and that embody the design features al- 
ready described. A prominent mznu- 
facturer of large-scale mechanical pumps 
for industrial use is the F. J. Stokes Corp., 
Philadelphia 20, Pa. Diffusion pumps of 
the various types described are available 
from the following manufacturers: H. S. 
Martin and Co., Evanston, Illinois; Arthur 
F. Smith Co., Rochester 4, New York: 
Vacuum Instrument Co., Huntington 
Station, New York; Veeco Vacuum Corp., 
New Hyde Park, Long Island, N. Y.; 
and Ejitel-McCullough Inc., San Carlos, 
California. A new titanium pump, called 
the Vaclon, is currently being produced 
by Varian Associates, Palo Alto, California. 
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The next article in this series will de with 
the principles of design and characi: :stics 
of performance of commercial lal «tory 
pH meters. 
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When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


» The Ohaus Scale Corp., 1050 Com- 
merce Ave., Union, New Jersey, announces 
the addition of a portable balance to its 
popular line of laboratory balances and 
weights. The balance is contained in a 
handsome mahogany case and can be used 
merely by removing the top. The 
balance is sensitive to 10 milligrams and 
has a capacity of 311 grams. 


>» The new Labline Chromatofuge, de- 
signed by Hugh J. McDonald, authority 
on chromatography, has been further im- 
proved. It delivers more accurate differ- 
ential separations of amino acids, steroids, 
hypo-proteins, selected dyes, etc., in only 
15 to 20 minutes instead of several hours 
formerly needed with classical methods. 
Write Labline, Inc., 3070-82 W. Grand 
Ave., Chicago 22, Illinois for more infor- 
mation. 


> Speed, versatility, and the ability to 
analyze wide boiling mixtures distin- 
guishes F & M Scientific Corp.’s new 
Mode! 202 Linear Programmed Tempera- 
ture Gas Chromatograph. By linearly 
increasing the column temperature during 
a Tun, separate well-defined sharp peaks 
have been observed for samples con- 
taining C, to Cy fatty acids, C, to Cos 
fatty acid esters, and gaseous mixtures. 
Contact F & M Scientific Corp., 1001 
Kendall Rd., Wilmington 5, Delaware for 
additional information. 


> Weighings now can be made in one- 
third of the time with a new Dial Balance 
manufactured by The Torsion Balance 
Co., Clifton, New Jersey. Its capacity is 
500 grams, 


> Tricerlab’s new “Auto/Matic Scaler” 
is & versatile low cost instrument. specifi- 
cally designed for use with automatic 
sampie changers and geiger, scintillation 
and }roportional detectors. For further 
infor:.ation contact: Paul A. McNulty, 
Publi: Relations Manager, Tracerlab, 
1601 Trapelo Rd., Waltham 54, Masaa- 


chuset ts, 


> Ti new Hamner N-270 rack mounted 
Decale Sealer is ideal for use in monitoring 
applications in the nuclear research field, 
reactot water supply systems, X-ray 
instr:mentation, as used in analytical 
chemistry and the petroleum industry 


research laboratory and refinery, etc. For 
further information contact Hamner Elec- 
tronics Co., Inc., Princeton, New Jersey. 


p> A new ceramic tower packing composi- 
tion, “Body 97,’’ which provides improved 
resistance to hot, strongly alkaline solu- 


tions, is announced by The U. 8. Stone- 
ware Co., Process Equipment Division, 
Akron 9, Ohio. 


> Blue M Electric Co., 138th and Chat- 
ham St., Blue Island, Illinois, offers a 
large volume capacity series of reliable, 
bench style batch ovens for production 
and tests in the electronic, paint, steel, 
rubber, aircraft, chemical, and other 
industries. 


> Gas analysis, gas chromatography, and 

sampling or control or analysis of chemical 
processes are made easier with VECO 
Thermal Conductivity Cells. Write for 
SC8l to Victory Engineering Co., 586 
Springfield Rd., Union, New Jersey. 


> The “Drednaut” series of new, full 
face combination goggle and respirator is 
now available from the American Optical 
Co., Southbridge, Massachusetts. Ask 
for folder S-8016. 


(Continued on page A449) 
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Manostat introduces Plastic Glove Boxes with true one-piece construc- 
tion, achieved with a chemical weld. Despite their moderate price, these 
boxes are designed and constructed with such de-luxe features as positive 
“O” ring seals throughout, for leak-proof performance . . . and a full 18” 
diameter side entry, for maximum convenience. The %-inch thick Rohm 
& Haas Plexiglas 1-A is unaffected by most inorganic solutions, mineral 
and animal oils, low concentrations of alcohol, paraffinic and olefinic 
hydrocarbons, amines, alkyl monohalides, and esters containing more than 


ten carbon atoms. 


FEATURES: 


1. Positive ““O” ring seals throughout. 

2. Opaque white background for greater 
visibility. 

3. Sealed interchangeable circulating and 
filter system. 

4. Filter that may be removed and in- 
stalled without disturbing system. 

5. Interchangeable 12” diameter, 12” long 
air lock with covers. 

6. Covers for gloves so that they may be 
changed without disturbing system. 

7. Uniform distribution of flow from cir- 
—- system by means of graded 
manifold. 

8. Internal removable shelf for storage. 

9. Plastic diffuser on fluorescent light. 

10. External switches for all controls. 
11. S.S. toggle valves for quick adjustment 
and ——- of system, air lock 
iter. 


PRICE LIST: 


GB1100--SIMPLE GLOVE BOX, ready 
for use, with side cover plates and all 
other accessories, as shown. (Does not 
include air lock or circulating system.) 


GB1200-- AIR LOCK GLOVE BOX, 
ready for use, with air lock and all ac- 
cessories, as shown. (Does not include 
circulating system.) 1,150.00 


GB1300--CIRCULATING GLOVE 
BOX, ready for use, with circulating 
system and all accessories, as shown. 
(Does not include air lock.) 1,250.00 


GB1400-- COMPLETE GLOVE BOx, 
ready for use, with air lock, circulating 
system, and all accessories, as shown. 


1,495.00 


and 
Q Hl i | (| | ily See your local laboratory supply dealer. Write for Bulletin GB 
} CORPORATION - 20-26 N. MOORE STREET - DEPT. 222 - NEW YORK 1°. N. x 
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p A ew universal laboratory centrifuge, 
the Model UV, is announced by Inter- 
national Equipment Co., 1284 Soldiers 
Field Rd., Boston 35, Massachusetts. 
This machine, a combination size 1 and 
size 2 centrifuge, has great versatility as is 
shown by its capability of swinging over 
80 different accessory combinations at 
speeds up to 5400 rpm. The latest in 
styling and design features are offered in 
this cabinet type unit. 


p A new autoclave designed for bench- 
seale research is being manufactured: by 
Pressure Products Industries, Inc., Hat- 
boro, Pennsylvania. The new 300 ml, 
5000 psig, stirred reactor together with 
its stand and motor is only 26 in. high and 
requires a 20 X 12 in. space. It can be 
mounted on the floor, a bench, or the 
wall. 


New Literature 


*% Copies of the June, 1959, issue of 
LAB-oratory are now available from 
Schaar & Co., 7300 W. Montrose Ave., 
Chieago 34, Illinois. 


@ The 36th edition of What’s New for the 
Laboratory has just been announced by the 
Scientific Glass Apparatus Co., Inc., 
Bloomfield, New Jersey. Bound inside 
this 16-page issue is a 32-page catalogue 
illustrating and describing the new ‘“Pre- 
cision” line of Freas Ovens. 


@ Translators and Translations—Services 
and Sources, Frances E. Kaiser, Editor, is 
now available from the Special Libraries 
Assoc., 31 E. 10th St., New York 3, N. Y. 
for $2.50. It gives a directory of trans- 
lators, pools of translations, and bibliog- 
raphies of translations. 


@ Lablog No. 2-59 is available from your 
nearest Will Supply and Service Center or 
Box 1050, Rochester 3, New York. 


@ An informative new brochure on Jet 
Pulverizers, for the dry pulverizing of 
materials to micron-size powders, is being 
distributed by the manufacturers, the 
Jet Pulverizer Co., Route #73, Palmyra, 


New Jersey. 


@A ww, six-page brochure has been 
telease’’ by Yellow Springs Instrument 
Co., Yvllow Springs, Ohio, describing its 
Thermi:temp “R” thermistor probes. Of 
particlilar interest is a section explaining 
and giving technical characteristics of 
YSI truly interchangeable probes. 


@ The performance and flexibility of the 
Beekn: Prism-Grating IR-7 Infrared 
Spectr photometer are described in a new 
brochure, Bulletin 739, published by 
Becknin Instruments, Inc., 2500 Fuller- 
ton Ru, Fullerton, California. 


@ Copies of the Pfizer Film Catalogue are 
(Continued on page A451) 


+ Good Sensitivity « High Stability « Long Service « Low Maintenance 


Welch TRIPLE-BEAM BALANCE 


SPEEDY, ACCURATE WEIGHING 


All Exposed Parts of 
Stainless Steel 
3 graduated 
scale levels 
Hard, Cobalite 
Knife Edges 


Grooved 
Agate Bearings 


PERFORMANCE- 


TESTED 


SENSITIVITY 
0.01 g. 


NO. 4030 


TRIPLE-BEAM BALANCE, High Form. Each $27.50 
4031. AUXILIARY WEIGHT. Each $1.50 
(With extra weight 201g.) 4030C. PLASTIC COVER For No. 4030. Each $1.60 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF WELCH MANU com 
————ESTABLISHED 1880-————— 
1515 SEDGWICK STREET, DEPT. D-1, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


CAPACITY 111g. 422° 


New Matheson 


Flowmeters 


for Simple, Precise 
Measurement of Gas 
and Liquid Flow 


From our experience as a manufacturer/supplier 
of over 80 compressed gases, we have developed a 
new line of Flowmeters that provide a highly 
accurate and reproducible method of flow 
measurement. The line, ranging from small Purge py 
Meters to laboratory Rotameters is described = Bleew 
in detail in our new Flowmeter Bulletin: -* Ins 
iF 


® Write for free Bulletin 
The Matheson Company, Inc. 


Compressed Gases and Regulators 
East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 
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the cahn 


opens a new approach fo the 
MEASUREMENT OF MASS 


Now you can... 


Make micro weighings any place, any 
time, easily, quickly, accurately... 
unaffected by temperature change, 


leveling or vibrations. 


The Cahn microbalance is a battery operated, 
closed case instrument employing electromag- 
netic principles. Its ease and convenience for 
small sample ere is extremely useful in direct 
weighing of mil _—_ or microgram samples, 
for the KBr pellet technique in infra red work, 
for d.c. arc hollow electrode techniques in emis- 
sion spectroscopy and in the direct preparation 
of solutions for ultra-violet spectrophotometry. 
In medical research, samples from fractions, 
chromatograms, tissues, etc., can be weighed. 
Sterilization and decontamination are no bother 
as pans are discs of aluminum and are dispos- 
able or reusable. 


In use, the pan, calibrating mass and the sample 
weights are successively balanced by controlling 
current through the precision torque motor. The 
beam is balanced with the balance control. The 
galvanometer is eee ge to null positions with the 
mass dial from which the mass is then read di- 
rectly. Electrical balancing transfers responsibility 


SENSITIVITY 


1 Microgram 
2 Micrograms 
5 Micrograms 
8 Micrograms 
25 Micrograms 


ACCURACY 


2.5 Micrograms 
5.0 Micrograms 
12.0 Micrograms 
30.0 Micrograms 
100.0 Micrograms 


RANGES 
O- 5 MG. 
0-10 MG. 
0-20 MG. 
0-50 MG. 
0-100 MG. 


STANDARD SCIENTIFIC 


808 BROADWA 


for peatnies from sensitive mechanical parts toa 
sealed precision potentiometer. Operations re- 
quire 20-30 seconds. 


Precision is +0.02% of full scale and- accuracy 
about +0.05% of full scale on each of balance’s 
five ranges. Accuracy on the lower two ranges is 
within the tolerance of class M weights. The three 
lowest ranges are selected electrically, while the 
0.50 milligram range requires addition of second 
stirrup and pan closer to axis of balance-arm plus 
a counterweight in the first pan. 


Cat. No. JC-15005 Balance, Micro, Cahn Electro- 
balance—Complete with batteries, two Nichrome 
stirrups, Qe tipped tweezers, 10 aluminum-foil 
ans, A 3.2 Mg. counterweight, and set of 5, 10, 

and 50 Mg. Class M calibration weights 
ach $615.00 


Cat. No. JC-15000 Balance, Micro, Cahn, Range 
Selector Electrobalance—Like No. JC-15005 but 
with graduated — selector switch and with full- 
scale ranges from 0-1 to 0-100 Mg Each $695.00 


JC-15006 Stirrups, Spare Pkg. of three $17.50 


JC-15007 Pans, Aluminum, Replacement 
Per 20 § 4.35 


JC-15008 Adapter Plate, For Remote 


Operation Each $16.75 
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available from the Educational Services 
Dept., Chas. Pfizer & Co., Inc., 800 
Second Ave., New York 17, N. Y. Many 
of the films cover subjects of general 
interest in the fields of science, medicine, . 
and agriculture, while others are used for 
teaching purposes by doctors and medical 
schools. 


@ A method of using an electric typewriter 
for quick, convenient typing of special 
symbols and formulas needed in the field 
of chemistry is the subject of a new 
booklet just published by Remington 
Rand. A copy of the booklet can be 
obtained at any Remington Rand branch 
office, or by writing the company at 315 
Fourth Ave., New York 10, N. Y. and 
requesting R 8964.3. 


TRIPLE BEAM BALANCE 


Mode! 750-5 $19.16; 


FOR WIDEST SELECTION, GREATEST 


@ The May edition of New and Recent CAPACITY SPECIFY OMAUS. THERE IS 


Devices, listing new equipment, is available 
from Aloe Scientific, 5655 Kingsbury, 
St. Louis 12, Missouri. 


@ A catalogue of business and professional 
free loan, 16 mm sound motion pictures 
may be obtained from Modern Talking 
Picture Service, Inc., 3 East 54th St., 
New York 22, N. Y. 

@ The Er-we-ka Method which improves 
production in laboratory quantities of 
liquids, powders, ointments, salves, tab- 
lets, and molded products is described 
and illustrated in a new 8-page, 2-color 
catalogue just released by Chemical and 
Pharmaceutical Ind. Co., Inc., 90 W. 
Broadway, New York 7, N. Y. 


CLAMP EASIER! 


Lightweight Castaloy 
Clamps, Holders and 

rts fasten quickly and eas- 
ily, are adaptable to a wide 
range of uses. 


HOLD TIGHTER! 


Scientific designing gives 
holding strength without 
jamming or sticki No 
strain or crushing deli- 
cate glassware. 


@ Drawing on more than 30 years of 
experience in the microfilm industry, 
Recordak Corp., a subsidiary of Eastman 
Kodak Co., has just made available a new 
booklet which simplifies and explains the 
best methods for indexing microfilmed 
records. How to Index Your Microfilm 
Records is available through the Recordak 
Advertising Dept., Wanamaker Place, 
New York 3, N. Y. 


@ Exide Automotive Division, P. O. Box 


BEAMS 
stainless steel! 
relief etched 


graduations for 
easy reading. 


a appliances are en- 
gineered like a bridge to dis- 
tribute evenly. 


TW 6266, Cleveland 1, Ohio, offers 
Facts About Storage Batteries, giving useful 
information to those who buy and use 
storage batteries. 


END READING DEVICE 
pointed beam registers 
against graduated dial elim- 
inating paraliax error. 


@ Sigma Chemical Co., 3500 DeKalb 
St., St. Louis 18, Missouri, offers its April, 
1959, price list of Biochemical and Organic 
Compounds for Research, 


LEARN MORE ABOUT THESE 

42 VERSATILE APPLIANCES 

Bulletin tells all about 
Iders and 


port the Flexaframe®. Write 


USA, 
Bosto: 


r it @A_ technical data report, #N-106, 

109 FISHER BLDG. - PITTSBURGH 19, PA. | covering recent work in the catalytic 

P : reaction of neopentyl glycol with dibasic 

Full stocks in 9 plants below ecids to form hydroxy terminated poly- 

B-3la esters, has just been released by Eastman 

: Chemical Products, Inc., subsidiary of 

F2 F I Ss HE R Fastman Kodak Co., Kingsport, Tennes- 
sc ENTIFIC | 

Bator ashington @ Forty-eight page LaPine Apparatus 

Bufaic Review 10 features the line of Freas ovens, 

incubators, sterilizers, and special purpose 

(Continued on page A452) 


New York 
Charles'cn, W.Va. IN Mexico *Montreal 
*Chicagc Pittsburgh —*Mexico City 
America's Largest Manuf: 
_ toboretery Appliances and 


50 CO RCE AVE. 
UNION, NEW JERSEY. 
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9 vour budaet 
A MODEL TO FIT YOUR EVERY NEED. 
Oa » 
High strength, die cast aluminum 
alloy, with ends cross braced. 
es is with center indicating 
Aree correct readings. Elim- 
» the inates secondary beam 
cond 
lus 
p 
\ ANGLE-VIEW 
ctro- | | 
4 
ome 
| 
15.00 | 
; 
= SUPPORT MORE! 
95.00 
17.50 | 
5 
4,3 
16.75 — WEIGHTS 
extend capacity 
to 2610 grams 
set. 
SY List Price $5.00 | 
WRITE FOR FREE BROCHURE 
SCALE CORPO D2 | 
| 
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cabinets in a 32-page section. For copies 
write to Arthur 8. LaPine and Co., 6001 
So. Knox Ave., Chicago 29, Illinois. 


@ Proceedings of the symposium on 
Advances in Tracer Applications on 
Tritium presented at a meeting in New 
York on October 31, 1958 have been 
published in booklet form. The 67-page 
booklet contains summaries of 11 papers 
presented at the meeting. A copy of the 
Proceedings may be obtained free on 
request from New England Nuclear Corp., 
575 Albany St., Boston 18, Massachusetts. 


@ The new Ace Catalogue Number 60 is 
now available on request. It covers all 
the laboratory glassware and apparatus 
manufactured and distributed by Ace 
Glass, Inc., Vineland, New Jersey. 


@ Inventions Wanted by the Armed Forces, 
Supplement May, 1959, is available from 
the National Inventors Council, U. 8. 
Dept. of Commerce, Washington 25, D. C. 


Miscellany 


% An informative motion picture film 
entitled Dimensions in Comfort,” 
depicting the advantages of flexible 
urethane foam as a furniture cushion 
material, is now available from the Public 
Relations Division, Allied Chemical’s 
National Aniline Division, 40 Rector St., 
New York 6, N. Y. 


% Grants and Awards for advanced 
scientific education and fundamental 
research in any field of pure science which 
may afford a basis for subsequent research 
directly connected with the petroleum 
field are made by the American Chemical 
Society from The Petroleum Research 
Fund. The relatively new program is 
now well established and has made 
grants in partial support of faculty mem- 
bers’ research in chemistry, chemical en- 
gineering, physics, geology, geochemis- 
try, geophysics, bacteriology, mathemat- 
ics, metallurgy, oceanography, biochem- 
istry, and biophysics. 

During 1959-60 approximately 225 
grants and awards will be in effect, 
adding up to a total of about $1,570,000. 

At the present time six types of grants 
are being made as follows: 

(A) ACS-PRF Grants for Fundanen- 
tal Research in the Petroleum Field—These 
are primarily for faculty-graduate student 
research. 

(B) ACS-PRF GRANTS for Funda- 
mental Research in the Petroleum Field at 
the Undergraduate Level—Kducational 
grants to selected staff members of under- 
graduate departments for research de- 
signed to stimulate student interest in 
graduate study and improve the qualifica- 
tions of the grantee. In general these are 
made on a yearly basis. They provide 
summer salaries for the principal investi- 
gator, stipends for students during the 
school year and summer months, and 
modest amounts for supplies and equip- 


ment. These grants seldom exceed $3(1()() 
per year. 

(C) ACS-PRF Awards ia the Forn of 
Unrestricted Grants in the Petroleum Fiei.'— 
Each grant provides $50,000 withou a 
limitation of time, to enable scientist- ; 
or approaching the peak of their ; > 
ductivity to pursue without restrict 
their quest for new knowledge. 

(D) ACS-PRF International Aw 
in the Petroleum Field—Grants to pro 
for the exchange of scientists and scien 
students between American and for: | 
nonprofit scientific and educational i: 
tutions. 

(E) ACS-PRF Faculty Awards 
Advanced Scientific Study in the Petro! 
Field—Grants to teachers in undergr:: 
ate departments designed to allow thei. 
obtain at an institution of higher lear: ing 
in the United States a year of advanced 
study in any of the sciences basic to the 
petroleum field. 

(F) ACS-PRF Postdoctoral Fellowships 
in the Petroleum Field 

A 19-man Advisory Board of The 
Petroleum Research Fund meets three 
times annually to consider proposals and 
policy matters. September 15 and De- 
cember 15 are the next deadlines for the 
consideration of proposals for programs 
to start June or September, 1960. Infor- 
mation on the preparation of requests for 
support under the above types of grants 
and awards is available from the Program 
Administrator, The Petroleum Research 
Fund, American Chemical Society, 1155 
Sixteenth St., N. W., Washington 6, 1D. C. 


LOW COST / ALOE U-V CUVETTES 


ROUND / MATCHED / ULTRAVIOLET TRANSMITTING 


74147A — Aloe U-V Cuvettes, round, 
set of 4, matched to tolerance of 


For use with 
Beckman DU Spectrophotometers 


Available for the first time, these low 
cost, Aloe, ultraviolet transmitting, 
round cuvettes offer distinct advan- 
tages to all educational, industrial and 
other research laboratories. Multiple 
problem of low cost, accurate U-V 
cuvettes now solved with these round, 
matched cuvettes. Proven in labora- 
tory use over a year. No unusual 
etching noted when 4 normal acid or 
alkali concentrations were allowed 
to stand for as long as two hours. 


74147B — Aloe U-V Cuvettes, round, 
set of 12, matched to tolerance of 


Accessories: 
Precision Molded Adapter — holds 
cuvettes in firm position. 


74217F — Aloe U-V Cuvette Adapt’, 


74217E — Aloe U-V Cuvette Adapter 
with matched set of 4 cuvettes . $25.00 


Aloe U-V Cuvette Adapter Carri: 
— precision made, yet versatile. 


74217D —- Aloe U-V Cuvette Adap'cr 
Carriage, Each 


They compare most favorably in ac- 
curacy, to say nothing of cost, with 
conventional square “‘quartz”’ cuvettes 
in the 235-340 mu range where 95% 
of all U-V measurements are made. 


Direct your order or request for additional information to: 


74217D 
eloe sche 5655 Kingsbury, st. tovis 12, Mo. 


DIVISION OF THE BRUNSWICK-BALKE-COLLENDER COMPANY 


FULLY STOCKED DIVISIONS COAST-TO-COAST 
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DIE-CAST 


GRIP ANYTHING 0 to 3'4” DIAMETER <_< 


The Perfect Laboratory “Assortment” 


Reach for this LaPine Clamp and you’re always right! It is precisely 
designed to do more clamping jobs for you than any other clamp available. ie NICKEL 
It’s die-cast aluminum alloy jaws hold any object from 0 to 34” diameter | Poon 
—fine wires, thermometers, beakers, and even separatory funnels—round % TRUNNIONS 
or irregularly shaped. 
This genuinely new LaPine Clamp is made like a fine drafting compass, 
yet is rugged enough to withstand the severest laboratory conditions 
indefinitely. 
Fine adjustment (.09” per turn of screw) provides positive clamping 
without springs—either gentle clamping or a bulldog grip. 
Jaws are coated with resilient, chemical- and wear-resistant clear vinyl 
plastisol to protect glassware. The %"-diameter extension rod fits clamp 
holders or lattice frame clamps. 


Each 


No. CE 76-95 clamps} eo in lots of 12 


STAINLESS STEEL 
T-HANDLE 
Compact and convenient, LaPine clamp 
holders are accurately die-cast, then dur- STAINLESS 
| ably copper- and nickel-plated. They will STEEL PINS 
: hold firmly all rods from .089” to full %” 
a of which can be slipped in from the side. The generous-size thumb screws 
are a i 
of ~luminum. NICKEL PLATED ~ 


No. CE 77-10 CLAMP HOLDERS} GRASS VUES 


Write for discounts on larger quantities. 


ARTHUR S.LaPINE and COMPANY 


LABORATORY SUPPLIES » EQUIPMENT ¢ REAGENT AND INDUSTRIAL CHEMICALS 
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IMPORTANT CHEMISTRY BOOKS 


One of the Coldest and most outstanding ventures in ongante texts in 


ORGANIC CHEMISTRY 


Donald J. Cram 
University of California, Los Angeles 


George S. Hammond 
California Institute of Technology 


Ready for Fall Classes 


Organized around reactions rather than structures, 
the book presents a pioneering approach to ele- 
mentary organic chemistry. The first group of 
chapters treats relationships based on structure; 
the second, emphasizes the relationship among 
organic reactions; and the third groups illustrates 


associations based upon origin, use and chemical 
terminology of organic compounds. Thus, stu- 
dents are thoroughly grounded in structure and 
reactivity before they encounter complex mole- 
cules and their reactions. 


Just Published... 


ORGANIC CHEMISTRY—AN OUTLINE 


Problems and Answers 


Corwin Hansch 
Pomona College 


George K. Helmkamp 
University of California, Riverside 


258 pages, $2.95 


Designed to supplement all introductory organic 
chemistry textbooks, HANSCH and HELM- 
KAMP contains problems involving nomencla- 
ture, synthesis, equivalent weights, physical prop- 
erties, with sections designed to help students solve 


the problems. All the chemistry necessary to 
work the problems is included in the book. It 
contains an outline of organic chemistry which 
follows the general pattern of a non-integrated 
(aliphatic and aromatic) approach to the subject. 
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FROM MCGRAW-HILL BOOK COMPANY 


REACTION KINETICS FOR CHEMICAL ENGINEERS 


Stanly M. Walas 
University of Kansas 


Ready in Fall 


A text on applied kinetics for use at the senior or 
first year graduate level. It covers the subject 
from the standpoint of the process designer, not 
from that of the physical chemist. Its aim is to 
present as concisely and clearly as possible enough 


material to enable the reader to analyze kinetic 
data, interpret recent literature, and accomplish 
with some facility the process design of chemical 


reactors. 


INSTRUMENTATION IN SCIENTIFIC RESEARCH: 
Electrical Input Transducers 


Kurt S. Lion 
Massachusetts Institute of Technology 


Ready in Fall 


A reference book for all fields of science, engineer- 
ing, and medicine where electrical instrumentation 
is used as a research tool. The purpose is to pro- 
vide a complete collection of the existing basic 
methods and systems used as input transducers in 
electrical instrumentation. The book is a compara- 


tive study and analysis of electrical input trans- 
ducers or sensing elements. Almost all input 
transducers for mechanical, thermal, magnetic 
and electric quantities and for optical and nuclear 
radiation are presented. 


New York 36, N. Y. 
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This invaluable teaching aid now 
contains the entire 24 instal- 
ments comprising 561 tested 
demonstrations by Hubert N. 
Alyea, published originally in the 
1955 and 1956 volumes of the 
Journal of Chemical Education 


plus 


All the demonstrations in the 
new series edited by Frederic B. 
Dutton as published in the Jour- 
nal during 1957 and 1958. 


Attractively printed, bound in service- 
able blue cover stock and punched for 
standard 3-ring binders. 


Single copy...... $1.75 
10-19 copies.......... 1.40 ea. 
20 or more copies.... 1.20 ea. 


contents 


revised 


and 


enlarged 


TESTED DEMONSTRATIONS IN GENERAL CHEMISTRY by Hubert N. Alyea 


Introduction 29 
Chemical Reactions 31 
Oxygen 33 
35 
Water, Acids, Bases, Salts 37 
States of Matter. Solutions 39 
lonization 
43 
Equilibrium. Oxidation and Reduction 
Atomic Structure. Radioactivity 
Group Zero (Inert Gases) and the Atmosphere 47 
Metallurgy 49 
Group |. The Alkali Metals. The Copper Group 
Group Il. The Alkaline Eorth Metals. The Zinc 

Group*« 


41 


CHEM ED TESTED DEMONSTRATIONS 


Electrode P. Mud. 


Chemistry in 

Burning Magnesium in Steam 

Heat Conductivity of Gases 

Beating Heart 

Hydrogen Bonding in Liquids 

Color Reactions—Red, White, Blue 
Concentration Cells—Hydrogen lon 
Vopor Pressure and Raoult’s Law 
Oxidation and Reduction of lons at Electrodes 
The Reaction of Sodium and Chlorine 
Displ t of Halogen Gases 
Indicators and pH 

Colored Clock Reactions 

Conductivity Test Set 

Flocculating Agent 

Inflammability and Density of Vapors 
Demonstration Notes 

Color Reactions—Woater, Wine, Milk 
Electricity by Chemical Reaction 
Sublimation Pressure Visualized 
Electron Flow in Redox Reactions 

R ion of the Synthesis of Urea 
Catalytic Decomposition—A Peroxide Rocket 


Aluminum. The Rare Earth Metals 
Boron and Silicon 
Carbon and Its Inorganic Compounds 
Nitrogen Chemistry 
The Phosphorus Family 
Group Vi. The Sulfur Family 
The Halogens 
Metals of Groups IV-Vill 
Organic Chemistry 
Colloids 
Miscellaneous 
ions for bling kits for Tested 
Demonstrations in General Chemistry 
Special Instructions for High School Teachers 


Edited by Frederic B. Dutton 


Kinetic Molecular Theory and the Movement of 
Molecules and lons 

Demonstration Notes 

Energy, Heat or Electricity Production 

Photochemical Reaction of Hydrogen and Chiorine 

Buffer Action 

Density, Buoyancy, Non-Miscibility D 

Relative Density of Gases 

Dalton's Law of Partial Pressures 

Precipitation of Rubber Latex 

Preparation of a Polymer Latex 

Reduction of Cupiic lon by White Phosphorus 

Decomposition of a Metallic Picrote 

Autocatalysis 

Diffusion of Gases 

sam of Zinc lodide 

Silver Acetylides 

Quinol-H,S Clathrate Compound 

Chemical Milling of Aluminum 

Gibberellins and Plant Growth 

The Removal of lons by Metathesis Reactions 

Rapid Preparation of 6-6 Nylon 

Conductivity of Fused Salts 


and Chiorine 


CHEMICAL theater PUBLISHING CO. 


20TH AND NORTHAMPTON STREETS EASTON, PENNSYLVANIA 
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Modern .-- Versatile. 


Economical! 


INTERNATIONAL'S 
ALL-NEW MODEL uv 
UNIVERSAL CENTRIFUGE 


This latest contribution to 
in on 


STREAMLINED DESIGN! Cabi 

adds new eye appeai to traditional In 

“work horse” ruggedness. Unitized control panel 
simplifies operation. Convenient storage space keeps 
accessories handy. 


RSATILITY 1 Swings more than 80 
combinations - - - at speeds UP to 
- 4 one-liter pottles, 150 serum 
16-50 mi tubes. 


ES! Stainless steel 
Electric 
ure accuracy --- 
improve erformance. ies-wound 
motor is international-ma a reliability. 


GET ALL THE FACTS about this modern, 
versatile, economical centrifuge - - - e one 
model you can standardize on for general-purpose 


laboratory work. 


INTERNATIONAL EQUIPMENT CO 


12 
13 SOLDIERS FIELD ROAD + BOSTON 35, MASSACHUSETTS 


Please rush complete data on International’ 


and accessori i 
ories. Sold and serviced the world over by 


NEW! 1959 Edition 


CHART OF THE ATOMS 
Chart and 48-page Key Booklet both completely revised 


New type faces for maximum legibility. 


PERIODIC CHART OF THE ATOMS = 


|| The Atoms _Grouped According te to. the Number of of _Outer [Valence] Electrons 


I, 


| 


Lithographed in six colors. 


the completed shells 


om 


_ 


1 
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No. 4854. 


LATEST OFFICIAL DATA ON ALL 102 ELEMENTS THROUGH NOBELIUM 


Prepared under the editorial supervision of DR. WILLIAM F. MEGGERS, National Bureau of Standards 


The Periodic Chart of the Atoms, published exclusively 
by Welch, is recognized throughout the world as a most 
authoritative and comprehensive presentation of the principal 
facts about all known atoms, including artificial transuranic 
elements recently manufactured. 

Its information is sufficiently detailed to serve the most 
advanced workers in atomic physics, yet it presents basic 
facts clearly to students of elementary high school chemistry 
and physics. The characteristics most used in elementary 
classes, such as the Atomic Number, the Atomic Weight, 
and the Symbol of each element, are in large display type, 
the rest being less prominent. Its organization is such that 
the student is constantly made to visualize each characteristic 
in its proper place with respect to the whole picture of atomic 
structure. 

The chart is beautifully lithographed in six colors on heavy 
chart paper coated with a plastic film especially treated to 
prevent glare. The atomic number is black, the atomic 
weight, rei. Other color differentiations make the symbols 
easily distinguished and their meaning clear. 


A comprehensive, 48-page Key booklet is furnished with 
each chart. It contains a brief discourse on the atom and 
the periodic law, a bibliography, a detailed explanation of 
the chart data, numerous tables and graphs, and a large 
black and white reproduction of the chart. 

4854. CHART OF THE ATOMS, 1959 Edition. 

With formed-metal chart molding at top and bottom wit! 
eyelets for hanging, non-glare protective coating, and Ke) 
booklet. Each, $7.50 
4854A. CHART OF THE ATOMS, 1959 Edition. 

Mounted on a spring roller within a metal case, suitab! 
for permanent wall mounting, non-glare protective coated 
and with Key booklet. Each, $15.00 
4858. KEY. For Chart of the Atoms. 

Many students want their personal copy of the key bookk 
for further study and review. Teachers often make th 
study of the key a class project or the subject of speci: 
reports. Each, $1.0: 

Per Dozen, $9.00 Lot of 100, $65.° 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880 


1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
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PUBLICATIONS 


A text treating new discoveries and recent trends in the science of chemistry, 


@ systematic presentation of the modern principles of organic 


chemistry, and a concise coverage of the fundamentals of 


GENERAL CHEMISTRY: A 
First Course, 4th Ed. 


by LEONA E. YOUNG, 

Professor Emeritus 

Mills College and C. W. Porter, 
University of California 


This new edition discusses new dis- 
coveries and recent trends in the 
growing science of chemistry. De- 
signed for students who have had no 
previous training in chemistry, this 
text presents a systematic treatment 
of the elements based upon the 
Periodic System and the modern 
theory of atomic structure. 


CONTENTS: Matter and Energy; 
Compounds, Elements, and Mixtures. 
The Atmosphere, Oxygen, Hydro- 
gen; Water; Solutions; Gas Laws. 
The Electron Theory; The Periodic 
Table; Atomic Structure; Chemi- 
cal Equations. Acids; Bases, and 
Salts; Ionization; Electromotive 
Series; Colloids. Chemical Calcu- 
lations. The Alkali Metals. The 
Halogens and Halogen Acids. Ni- 
trogen, Phosphorus, Arsenic, Anti- 
mony, and Bismuth. Carbon and 
Silicon. Sulfur, Selenium, and 
Telurium. Beryllium, Magnesium, 
Calcium, Strontium, Barium, and 
Radium. Boron, Aluminum; Rare 
Earth Elements. Copper, Silver, 
and Gold. Zinc, Cadmium, and 
Mercury. Electric Cells; Storage 
Batteries, Electrode Potentials; Elec- 
trolysis. Germanium, Tin, and 
Lead; Titanium, Zirconium, and 
Hafnium. The Periodic Table. 
Iron, Cobalt, Nickel, and the Plati- 
num Family. Radioactivity and the 
Transmutation of Elements; the 
Actinide Series; Atomic Energy. 
Carbon Compounds. Plant and 
Animal Life. Appendix. 


628 pp. Pub. 1958 Text price $6.95 


modern qualitative analysis 


ESSENTIAL PRINCIPLES OF 
ORGANIC CHEMISTRY 


by JAMES CASON, 
University of California 


Essential Principles of Organic 
Chemistry is organized around the 
systematic presentation of modern 
principles of organic chemistry. Its 
sequence has been planned for easy 
comprehension by beginning stu- 
dents. 


New aspects of theory are presented 
only after new facts, which are in 
need of explanation and correlation, 
have been introduced. This lends 
more reality to the usefulness of the 
theory than is the case when theo- 
retical concepts are presented first 
and the facts in the case are given 
later. 


Professor Cason keeps his emphasis 
throughout the text on a thorough 
understanding of organic synthesis, 
the most important objective of or- 
ganic chemistry. Numerous prob- 
lems are devoted to multi-step syn- 
thesis. 


Following each chapter are well 
chosen exercises, problems, and lit- 
erature references to aid the student 
in understanding the practical appli- 
cation of theoretical material. Many 
of the problems are devoted to multi- 
step synthesis to provide the student 
with a thorough foundation in or- 
ganic synthesis. 


Partial Contents: Basic Principles 
Applied to Aliphatic Compounds. 
Systematic Nomenclature. Elec- 
tronic Formulas. Aromatic Com- 
pounds, Carbocylic and Hetero- 
cyclic Special Topics. Reactions of 
Aromatic Compounds. Condensa- 
tions and Displacements by Enolate 
Ions. 


530 pp. Pub. 1956 Text price $7.75 


To receive approval copies promptly, write: Box 903 


PRENTICE-HALL, Inc. 


INTRODUCTION TO 
SEMIMICRO QUALITATIVE 
ANALYSIS, 2nd Ed. 


by C. H. Sorum, 
University of Wisconsin 


A concise presentation of the funda- 
mentals of semimicro qualitative 
analysis, this text is specifically de- 
signed for those schools in which 
qualitative analysis constitutes a 
portion of the laboratory work for 
the second semester of general 
chemistry. The entire book is or- 
ganized around the procedures. 
The principles are presented in the 
form of notes immediately following 
each procedure, giving the student 
the discussion and explanation of a 
fact, principle or process at the time 
and place when he can most appre- 
ciate their significance. These notes 
take the form of detailed discussions 
of the principle involved in a given 
procedure, the reasons for the use 
of a particular reagent, precautions 
to be considered, and the mechanism 
of reaction that takes place. Cover- 
ing 21 cations and 13 anions, it is 
short enough to be easily covered in 
one term, yet sufficiently compre- 
hensive to give the student a good 
foundation for quantitative analysis. 
By employing well-developed pro- 
cedures that yield sharp separations 
and good tests with simple direct 
discussions appearing where they will 
be most easily understood. Sorum 
teaches the student a simple, concise 
plan of analysis. 


192 pp. Pub. 1953 Text price $3.50 


Englewood Cliffs, New Jersey 
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Another New Pioneer Product 


FILTER 


Corrosion-Free 
Polyethylene 


This 100-page book on the desiccating agent 
which has served the chemical and engineering 
industries for 25 years will be sent to you without 
obligation. 


Hose Connects 
& Disconnects 
Instantly 


The perfect answer to your aspirator prob- “DRIERITE AND ITS APPLICATIONS” 
lems! Does everything the old-fashioned 
metal pump does—and MORE! Made of provides useful data on the relations of water 


relatively inert polyethylene—handles even vapor to air and other gases, an outline of the 


highly corrosive filtrates safely. Works as a i ‘ 
suction tool to draw up spilled acids, too— properties and behavior of DRIERITE, and 


automatically dilutes acid with water which illustrations of equipment designed for particu- 
operates pump. lar drying processes 


Operates efficiently on all water pressures, 


from 11 pounds up. Features integral check 
valve—plus tapered, serrated hose connec- The original scientific papers are reprinted in 


tion which takes up to 3/8” tubing and per- full: 
mits instant disconnecting of filter flask. 


Made with 3/8” IP male thread faucet con- SOLUBLE ANHYDRITE AS A 
nection. Additional tubing connectors are DESICCATING AGENT 


available at very moderate cost. 


Pele 1. Preparation & General Characteristics 
2. Drying of Organic Liquids 


Each 1.60, Doz. @ 1.45, Case (72} @ 1.30 


Additional Tubing Connectors The book is completely indexed with many 
Each .10, Dozen 1.00, Case (144) 8.64 references to regeneration, laboratory pro- 
cedures and methods, and industrial practices. 
Through leading supply houses. 


Send for catalog of complete line. There will be no sales follow-up to your request. 


W. A. HAMMOND DRIERITE COMPANY 


Xenia, Ohio 


Branch dacksonile it, Fa 
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REACTION OF METALS WITH PHOSPHORUS 


Re ritten from: P. D. Arculus, King Edward VII School, Sheffield, “School Science Review,’’ 40, 150 (1958) by 


Gil Gordon, Michigan State University. 
Ch cked by: Thomas W. Keller, Texas Southmost Junior College, Brownsville. 


PREPARATION 


Place a small amount (size of a pea) of red phosphorus 
in the bottom of a test tube. Form a loose '/2 in. plug 
of asbestos fibers or Pyrex glass wool about 3 in. above 
the phosphorus and add a '/,-in. layer of Al or Mg metal 
powder (a '/s-in. layer if Zn powder, Ca turnings, or Fe 
filings are used. For Fe, a 1-in. layer of steel wool works 
well). Cover with another plug of asbestos or glass 
wool. 


DEMONSTRATION 


Heat the red P with a burner until white fumes ap- 
pear. The metal should now be heated, Mg to ignition, 


REACTION OF IRON AND TIN WITH 
HYDROGEN CHLORIDE 


Checked by: 


PREPARATION 


Grind together one part (by weight) of NaCl and two 
parts of dry NaHSO, to a fine powder. Fill two 8- X 
l-in. test tubes to a depth of 2 in. with the mixture. 
Form a loose '/-in. plug of asbestos fibers or Pyrex 
glass wool and place 3 in. above the salt mixture. 
Place a '/s-in. layer of fine iron filings (or powder) on 
the plug in one test tube and granulated tin on the other. 
Cover each with a second plug of asbestos or glass wool. 


DEMONSTRATION 


Het the metal red hot with a burner flame and heat 
the sult mixture with a second burner to generate HCl 
gas. Observe metal for indication of reaction. Cool 
the spparatus at the conclusion of the reaction. The 


Rewritten from: P. D. Arculus, King Edward VII School, Sheffield, ‘School Science Review,” 40, 150 (1958) by 
Gil Gordon, Michigan State University. 


Thomas W. Keller, Texas Southmost Junior College, Brownsville. 


other metals to a red heat. On cooling, the phosphide 
may be removed. Treatment with water yields impure 
phosphine which may ignite spontaneously. 


CAUTION 


Any phosphorus residue should be completely burned 
or kept totally submerged in water until it can be 
safely destroyed. 


REMARKS 


The similarity between these reactions and those of 
the metals with oxygen, chlorine, and sulfur should 
be pointed out. 
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product may be tested as follows: Shake the product 
from the tube in which iron was placed in a test tube of 
water and add dilute NaOH solution. A green gelati- 
nous precipitate is characteristic of iron (I1) hydroxide. 
A solution similarly prepared from the product derived 
from the tin when treated with HgCl. produces first a 
white precipitate of HgeCl. which turns gray as it is 
reduced to free Hg. This behavior is characteristic of 
tin (II) salts. 


REMARKS 


It should be noted that HCl produces the metallic 
chlorides of lower oxidation states of the metals in 
contrast to the action of chlorine which would produce 
iron (III) and tin (IV) chlorides. 
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PARR BOMBS 


For rapid combustion and fusion 


reactions with sodium peroxide, 


and for other laboratory purposes Photometers 


™ AC2E 22 mi. 
This is a general-purpose 
_ bomb with electrodes for hot 
_ wife ignition. It is widely 
used for determining sulfur, 
chlorine, phosphorus and 
other elements in a great 
variety of combustible or- 
ganic materials. Furnished 
with a 94% Ni cup and Ni- 
_ plated brass cover. Other cups 
and covers are available. 


A1ACD 22 mi. 
This bomb is the same as 
AC2E except it has a 5-inch 
stem for use in the Parr per- 
oxide bomb calorimeter. It is 
used for measuring heats of 
combustion, also for chemical 
analyses following calorimet- 
ric tests. 


AC4E 22 mi. 
This bomb is similar to AC2E 
except it has a gas connection 
for purging with an inert gas. 
It is used with a Parr 1411 
calorimeter for measuring the 
heats of combustion of ther- 
mite and other self-burning 
pyrotechnic mixtures. 


AC3E 22 mi. 
This bomb has a plain cover 
without electrodes. It is used 
for sodium peroxide reactions 
which can be started by heat- 
ing with a torch. Cups of 
94% Ni, 36% Ni, 99+% Ni, 
carbon steel and stainless steel 
are available. 


A116AC 42 mil. 
This bomb is similar to AC- 
2E except all parts are larger 
and heavier than in the 22 
ml. bomb. It will accommo- No. 2070 
date samples twice as large as : 
AC2E and AC3E. 
A2AC4 45 ml. Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
AC3E except the cup is 37%” which fluoresce in solution. The sensitivity 
deep to provide a 45 ml. in- and stability are such that it has been found 


ternal volume. Cups of stain- particularly useful in determining very small 


less steel, 94% nickel and 
994% nickel amounts of these substances. 


A2AC3 8 ml. e 
This bomb is similar to AC3E 
except it has a smaller cup | | 
with a hemispherical bottom. 
Sodium peroxide reactions are 


started by heating with a gas KLETT SCIENTIFIC PRODUCTS———— 


torch. The cup is 94% nickel. 

AIMB 2 5 ml BIO-COLORIMETERS e GLASS ABSORPTION CELLS 

This is the smallest a i. COLORIMETER NEPHELOMETERS # GLASS STANDARDS 

several Parr peroxide bombs. 

It has a 94% nickel cup and 

cover, and is used for treating 
micro samples. 


Ask your PARR Dealer for details, or write direct le  g T M : 
K anufacturing Co. 
PARR INSTRUMENT CO. 5 
MOLINE, ILLINOIS 179 EAST 87TH STREET, NEW YORK, 
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DEMONSTRATION. ABSTRACTS: 


Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) by Hubert N. Alyea — 


i 23-35s Dilatancy (fluid becomes rigid when stirred; fluid again 

235- COLLOIDS (Continued) upon standing). Mix 40 ml. distilled water + 10 ml. 
5% Zn(NO;)2-aq. + 20 ml. 5% Calgon-aq. Slowly stir 

E. GELS in 200 g. precipitated CaCO;, shegging when the suspen- 
° sion is fluid when stirred rapidly but viscous’ when stirred 
slowly. Note ease of slowly inserting rod; withdraw 


Preparation of gels 
rapidly: seizure and sucking noise. Pour liquid from 


23-30s Geiatin. Dissolve 48 g. powdered gelatin in 795 ml. 


boiling HO; pour into a 9.25 X 12.5” flat-bottom glass or 
enamel tray. When gelled, cut into strips 4.5” wide, 
place on 1” glazed poultry netting to dry several days at 
room temperature: strips 4 X 12” and 0.5-0.6 mm. thick 
are obtained. Demonstrate swelling and shrinking at 
different pH’s, temperatures, salt solutions. (YounG- 
BurG, G. E., 20, 178 (1943).) 

Alcohol gel. See Dem. 23-22. Mix 10 ml. sat. Ca- 
(OAc), + 90 ml. EtOH; gel forms. Ignite it spontane- 
ously by placing it on crystals of CrO;. (BILLINGER, 
R. D., 11, 494 (1934).) 

Silicate gels. (a) Preparation. (1) Pour equal volumes 
of IN HOAc + sodium silicate-aq. (sp. gr. 1.10); hold for 
a moment: gel sets; invert suddenly. (RAKESTRAW, 
N. W., 6, 1882 (1929). (2) Mix equal volumes of sodium 
silicate-aq. (sp. gr. 1.06) and 1N HOAc (50 ml. glacial 
HOAc/liter solution): gels. If mixture is not acid, add 
more HOAc. (Brewineton, G. P., 6, 2228 (1929).) 
(3) Mix 100 ml. E Brand, Philadelphia Quartz Co., so- 
dium silicate + 220 ml. H:O + 2N HOAc; use distilled 
water: gels. 

(b) Temperature ard yelation. Note time to gel as 
measured by rod sinking in mixtures, for mixtures in baths 
at 25°C. and 50°C. Mizrtures: Silicate:2N HOAc:H;O 
of 25:20:25, of 25:25:25, and of 25:30:25 volumes re- 
spectively. Plot log of time versus reciprocal of tem- 
perature: parallel lines obtained. 

(c) pH effect on gelation. Mix 25 ml. FE Brand sodium 
silicate with 40/40, 50/30, 60/20, 70/10, and 80/1 2N 
HOAc/H,O. Add a pinch of solid quinhydrone, stir, 
introduce Pt-wire electrode and arm of calomel cell, and 
measure pH. Plot pH versus log of time. 

(d) Surface tension change during gelation. Mix 25 ml. 
silicate + 25 ml. 2N HOAc + 30 ml. H,O; measure sur- 
face tension with duNouy tensimeter. 

(e) Effect of impurities. Mix 25 ml. silicate + 20 or 
25 ml. 2N HOAc + H:O and glycerine or NaCl-aq. to 
make 80 ml.: salt decreases time of set; glycerine has no 
effect. 

(f) Conductivity of gel. Measure conductivity with Pt 
electrodes, 60 cycle, 110 volt. galvanometer: no change 
in conductivity at setting point. (Demonstrations b, c, 
d, e, f from Hurp, C. B., 14, 84 (1937).) 

Jelly. To find out how much sugar must be added to 
make a fruit juice gel, add equal volumes of fruit juice 
and ethanol. High pectin content: jelly collects in one 
mass; add 1 cup of sugar to each cup of fruit juice. Good 
pectin content: jelly collects in several masses; add */, cup 
sugar to each cup of fruit juice. Poor pectin content: 
not thicken; add pectin. Certo is a trade-name for pec- 
tin, which assures jelly forming. (ANON. 6, 2245 (1929).) 


Properties of Gels 
25-348 Chromatic gels. Shake 4 ml. glycerine + 4 ml. 3% cellu- 


lose nitrate in amy] acetate; then add 2 ml. CS, and shake; 
then add 16 ml. of glycerine and shake; then add just 
enough C&, to clear the solution and produce a chromatic 
effect. Now add enough CS; first to clear the solution, 
then to produce a chromatic effect, then to cause the 
color just to disappear. Finally add chloroform in small 
portions, shaking after each addition: this reverses the 
chromatic scale and also causes sudden elation. Ad- 
justing the CS,: chloroform proportions gives different 
chromatic effects. CCl, can be used in place of CHCl. 
(Miuusr, M. A., 11, 32 (1934).) 


height of 2 ft. into another beaker: wavy stream, indi- 
cating stiffening. Roll liquid into a small ball in the 
palm of the hand: feel stiffening action. Hurl ball on 
table: shatters like a solid, but the fragments become 
liquid. (DauGuerty, T. H., 25, 482 (1948).) 

Dispersion (suspension of finely divided particles). (a) 
Stir 200 ml. distilled water + 200 g. TiO. pigment (77- 
tanozr A) to make a slurry: it is too thick to pour, and the 
beaker may be inverted without the slurry spilling out. 
(b) Repeat, but add 1.5 g. Calgon as well: the slurry is 
thin and fluid. (DauGHerty, T. H., 25, 482 (1948).) 
Vibrating gels. Mix equal volumes of 1N HOAc (50 
ml. glacial HOAc/liter of solution) and sodium silicate 
(sp. gr. 1.06) in five different milk bottles to fill them to 
different heights. When the gel sets, tap each bottle 
sharply: gel vibrates, issues a musical note, a chemical 
xylophone. CARE: do not handle gels roughly since 
they will fracture conchoidally. (Brewineton, G. P., 
6, 2228 (1929). ) 


Reactions in Gels 
23-38s Silicate gardens. See Dem. 15-10. Discussion of struc- 


tural types of silicate gardens, and similar formations in 
alkaline phosphates, borates, zincates, plumbites and 
polysulfides. No recipes. (Haztenurst, T. H., 18, 
286 (1941).) 


23-39s Crystal formations in gels. Form lead salt crystals in 


silica gel at 10°C. and 40°C. by mixing water-glass + 
HOAc + Pb**, and covering the gel with water solu- 
tions ctg. the desired anion: diffusion of the anion forms 
the following patterns. (a) Pb/J, forms large fern-like 
growths, like lead trees, at the higher temperature; small 
plate-like hexagons and rhythmic bands at the lower tem- 
perature. (b) PbIO; forms large three-dimensional star 
clusters at 40°C., small spherical clusters at 10°C. (c) 
PbCl, forms long, sparsely distributed crystals at 40°C., 
short needles at 10°C. (d) PbC.O, forms large feathery- 
white crystals at 40°C. (Finiincer, H. H., 25, 102 
(1948). ) 


23-40s Liesgang rings. (a)/n gelatin. Ina17 cm. Pyrex brand 


tube mix 5 ml. M/10 Co(NO;):-aq. + 30 ml. hot 10% 
gelatin-aq.; let gel; cover with 10 ml. M/5 NH,OH: 
bands of Co(OH), form. T., 17, 519 (1940).) 

(b) In silica gel. (1) Mercuric chloride. Mix water 
glass, sp. gr. 1.06, with varying amounts of 0.5N HOAc; 
when set, cover with HgCl-aq.; let stand: rhymthic 
bands of HgCl,; occur, and is most pronounced if the pH of 
the gel is between 8.8 and 9.0, as indicated on Accutint 
pH Test Paper. (Rusu, R. L., Watkup, J. H., Jonnson, 
F. C., and Quast, A., 24, 238 (1947).) 

(2) Iodine. Mix 20 ml. water glass (d. 1.06) + 20 ml. 
1N HOAc + 4ml.1N KI; when set, cover with Br-aq.: 
iodine crystals form, often banded. (Mruumr, M. A., 13, 
532 (1936).) 

(3) Malachite. (1) Mix 20 ml. water glass (sp. gr. 
1.06) + 20 ml. 0.5N (NH,)2CO;; when gelled, cover with 
0.05 to 0.08N Cu(NO;)-aq.: bands form. (2) Bubble 
COs: at a rate of 4 liters/hour for 2 minutes through so- 
dium silicate (sp. gr. 1.03); when gelled, cover with 0.05 
to 0.08N Cu(NO;)-aq.: bands form. (Hartman, R. J., 
Kannina, E. W., and Kuek, F. G., 11, 346 (1934).) 


F. SMOKES 
23-41s Preparation. (a) Burn phosphorus under a large bell 


jar. (b) Atomize fuming sulfuric acid. (c) Drop chloro- 


23-36s 
23-31s 
23-32s 23-378 


24s. 


sulfonic acid, HCISO; or SnCl, upon moist sand in a tall 
cylinder. (d) Mix 10 g. Zn dust + 10 g. kieselguhr + a 
little Mg powder; saturate with CCl,; imbed a Mg rib- 
bon; ignite: ZnCl, + C form; the former hydrolyzes 
with moisture to form ZnO + HCl, the latter renders the 
cloud grey. (Fiorxs, W., 11, 61 (1934), from Z. phys. 
chem. Unterricht. 46, 211 (1933).) 

Cottrell precipitators. A combined condenser and elec- 
trical precipitator. Inside of an inner jacket of a 40 cm. 
water condenser is a 6 mm. tubing wrapped in Cu-gauze, 
with stands of Cu-gauze inside of it. Pass 10,000 volts 
from a spark coil between the gauze: blow in cigarette 
smoke: it is precipitated in the condenser. (BILLMAN, 
J. H., and Casu, R. V., 18, 261 (1941).) See Dem. 23-26, 
Strong, C. H., 5, 1001 (1928).) 

Liesgang rings. Place porcelain boats ctg. conc. HCl 


and NH,OH respectively in each end of a long horizontal 
the NH; diffuses faster, and Liesgang rings of 
(ARENSON, S. B., for CHANDLER, E. E., 17, 


tube: 
NH,Cl form. 
513 (1940).) 


MISCELLANEOUS 


A. GENERAL DISCUSSION 


24-1s 


The papers which follow do not give any novel demon- 
strations, but discuss the techniques, limitations, and 
advantages of using demonstrations in teaching General 
Chemistry. They are arranged chronologically. 
Downing, E. R., 3, 108 (1926), from Sch. Sci. Rev., 33, 
688 (1925): a collation of papers on the subject of 
demonstrations versus laboratory. Davison, H. F., 2, 
210 and 443 (1925): good pedagogy. Baker, R. A., 2, 
480 (1925): apparatus that can be re-used for years. 
Oxourn, E. S., 4, 926 (1927); see Gen. Sci. Quart., 11, 
227 (1927): little information in abstract. WILEs, 
L. A., 5, 1109 (1928): bibliography on how to teach. 
Rakestraw, N. W., 6, 1882 (1929): function and 
limitations of demonstrations; experiments given are 
already in this series. Reep, R. D., 6, 1905 (1929): 
list of simpler demonstrations, for high schools. VAN 
Horne, D., 7, 109 (1930); Davison, A. W., 7, 1305 
(1930); Goutp, A. B., 8, 297 (1931); discussion only. 
Berry, P. G., 8, 1781 (1931): very informative com- 
pilation of articles, visual aids, chemistry programs 
arranged according to topics, 7.e. Water and Its Elements. 
Payne, V. F., 9, 932, 1097, and 1277 (1932): demon- 
stration versus laboratory. Derrick, J. O., 17, 492 
(1940); also 27, 562 (1950): bibliography of projects 
and demonstrations arranged alphabetically by author. 
Auyga, H. N., 25, 249 (1948) and 32, 28 (1955): items 
already in this series. CAMPBELL, J. A., 28, 634 (1951): 
advocates examinations based on demonstrations; let 
the student observe and record color changes, do not 
tellhim. Mruuer, J.S., 30,210 (1953): make students 
write up demonstrations. Burrt, B. P., 33, 139 (1956): 
make tape-recording of teacher’s lectures to students, to 
check their note-taking. Smiru, G. W., 33, 257 (1956): 
discussion of TV used at Pennsylvania State University. 


B. APPARATUS AND TECHNIQUES 
Electrical apparatus 


24-2s 


Demonstration box. Fluorescent lighted box, see 
article for dimensions. (BUNDERMAN, W. Q., 27, 465 
(1950); see also Atyna, H. N., 25, 249 (1948) and the 
improvement in this series, 32, 28 (1955).) 

Magnetic stirrer. 
an inverted air-stirrer below a beaker of solution: 
rotates a 1 X '!/,” glass tube containing a metal rod. 
(Koun, E., 28, 125 (1951).) Atyra: good for long 
stirring; at other times it is better for the student to 
observe stirring by hand. 

Timers. (a) Electrical interval marker. Elaborate cir- 
cuit shown; gives audible 1000-cycle signal every 0.1 
second, 400-cycle signal every second. (Marton, A. P., 
30, 252 (1953).) (b) Hlectric metronome. Tap into line 
of the school clock system to operate a relay to close a 


Alnico horseshoe magnet turned by - 


bell-and-dry-cell circuit. 
(1931).) 

Voltmeter. Wire leads and potentiometer compete in 
activating a continuous-balance converter-amplifier; 
this in turn drives a motor, which moves a black film- 
strip up ordown. (Dutton, F. B., 32, 478 (1955).) 
Heaters. (a) Coil of nichrome spiral cemented with 
asbestos cement inside of a tincan. (MatTueEws, F., 28, 
258 (1951).) (6) Flower pots with resistance wire 
fitted into ring supports. (BuTLaNp, M. §., 28, 660 
(1951), from J. New Zealand Inst. Chem., 13, 53 (1949).) 
(c) Electric furnace, fireclay core, carbon are feeding 
mechanism; can pour 120 g. Cu turnings (1083°C.) in 
15 minutes. (BERToLET, W., and Oser, J. I., 14, 492 
(1937).) 

Automatic titrations. See article. (Dre Loacnu, W. S., 
Erianp, J. L., and Harmon, J. G., 26, 609 (1949).) 
Instrumental analysis. (a) Electrometric measure- 
ments; circuits. (CHiiton, J. M., Coin, J. W., and 
Leake, P. H., 27, 560 (1950).) Analysis. (Ewe, 
G. W., 27, 297 (1950).) (c) Diagrams of control instru- 
ments. (Masor, C. J., 31, 262 (1954).) (d) Circuits 
to teach electronics, group demonstrations. (SAFForRD, 
H. W., 33, 436 (1956).) 


(Weaver, E. C., 8, 2061 


Photo-measurements 


24-9s 
24-10s 


24-11s 


24-12s 


24-13s 
24-14s 


Refractive index. Data on suitable liquids for use in an 
Abbe refractometer. (Hoyt, C. S., 8, 537 (1931).) 
General photo-instrumentation: Schlieren microscope, 
difractoscope, ultramicroscope, polariometer, conoscope, 
and spectroscope. (KipLinGEr, C. C., 21, 248 (1944).) 
Polarograph. Simple, portable demonstration polaro- 
graph costing $25; uses microammeter instead of 
galvanometer. (Ruts, C. L., 25, 224 (1948).) 

Optical activity apparatus. (NoiirerR, C. R., 26, 269 
(1949).) 

Cosmic spectroscopy. 
Photometric titrations. 


(Stern, E. I., 29, 573 (1952).) 
Theoretical discussion; acid- 
base titrations in colored solutions; redox; turbidi- 
metric, complex-formation titrations. Graph showing 
0.21 mg. Bi + 0.21 mg. Pb titrated with 0.0005 M 
ethylene diammine tetra-acetate. (UNpERWwooD, A. L., 
31, 394 (1954).) 
Polarimeter. Fasten Polaroid squares to two one-hole 
corks; place at each end of a mailing tube; wrap a strip 
of graph-paper around tube; place sugar-aq. in tube, 
and rotate ends to extinction. (SHaw, W. H. R., 32, 10 
(1955); see also BuRKETT, H., 26, 273 (1949).) 


Heat measurements 


24-16s Automatic thermometer. 


A thermocouple and potenti- 
ometer compete in activating a continuous-balance con- 
verter-amplifier; this in turn drives a motor which 
moves a black film-strip up or down any one of four 
temperature scales, simulating the motion of liquid in a 
thermometer. (Dutton, F. B., 32, 478 (1955).) 

Bunsen burner devices. (a) Adjustable support. 
Metal ring clamps to burner barrel so as to support a 
crucible in burner flame; inverted, it holds a burner. 
(Bautingin, I. A., 13, 414 (1936).) (6) Flint wheel 
assembly near top and to one side of the barrel of a 
Bunsen Burner. (Irvine, J. R., 24, 141 (1947).) 


Miscellaneous techniques 
24-18s (a) Wooden platform on casters for storage battery 


(b) Cork stopper used as test tube stand. (c) Rubbe: 
bulb from medicine dropper on 2 ml. graduate pipette fo: 
handling Bre (d) Laboratory pen from pen _ poin' 
fastened to glass rod by short length of rubber tubing 
(e) Water bath by test tube clamp holding a small beake 
firmly in a large beaker of boiling water. (FILLINGE: 
H. H., 11, 554 (1934)). (f) Discarded bottles for rea: 
tions which often crack cylinders, e.g., burning iron wi! 
in O.. (Fruumncer, H. H., 8, 2030 (1931).) 

Modeling clay. Used to make models of crystal forn 
or energy, for sealing flasks and vials, made into cl: 
rings to hold vessels upright in water or an ice-bath, in 
pan to hold filtering flask upright. (Bruce, W. F., 15. 
442 (1936).) 


(Topic 24s will be continued in the September issue) 
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NEW 
DOUBLE 
DUTY 
INSTRUMENT 


Hot Plate—Magnetic Stirrer 


New low cost—plus 

advanced design features 
Now you can heat and stir simultaneously 
with WACO AGITHERM. Heavy-duty in- 
dividual controls allow use of either stirrer or 
hot plate independently when desired. 


The 500 watt hot plate can be set thermo- 
statically at any temperature up to 600° F. 
Pilot light indicates when heat is on. The 
perforated stainless steel case assures cool 
operation of motor. Compact design, 614” 
diameter by 5” high. 

No. JE-84500 Agitherm Stirrer Hot Plate, com- 
plete with one each glass and Teflon covered 
stirring bars 34” x 114", for 115 volt, 60 cycle, 
A.C... . $67.50 


ORDER NOW! 


The widest selection of constant temperature cabinets 
available— advanced design to offer you these out- 
standing features: 


ELECTRONIC CONTROL 
instantaneous response e trouble-free operation 


TEMPERATURE RANGES TO 325°C 
a new standard for laboratory ovens 


PROVEN TEMPERATURE UNIFORMITY 


Freas does not dodge the issue—detailed temperature 
uniformity figures are published—backed up by us and 
by our manufacturer 


Freas can meet all your constant temperature needs 
whether ovens e sterilizers e vacuum work e incubators 
* special purpose—all the facts and figures in a brand 


new catalog. 
8 ASK FOR CATALOG 302—AVAILABLE NOW 


LABORATORY SUPPLIES AND CHEMICALS 


5 W. DIVISION ST., CHICAGO 51, ILLINOIS 


New York Laboratory Supply Co., Inc. 


76.78 VARICK STREET NEW YORK 13.N Y 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


Leylold’s 
CRYSTAL LATTICE MODELS 
75 different permanent models 


available 


® Set of 14 translational lattices, 
(Bravais) 

®@ Set of 18 lattices (Menzer) 

®@ Set of 9 basic crystal models. 

The permanent models are made from 

20 mm in diameter wooden balls 

painted in different colors connected 

with steel spokes. 


Write for price list 


J. KLINGER 


82-87 160th Street Jamaica 32, N. Y. 


Fast 
Economical 
Infrared Spectroscopy Service 
SPECTRA RESEARCH LABORATORIES 


P. O. Box 18857, Los Angeles 18, Calif. 
Telephone: AX. 24808 


RARE cuemicats 
CHROMIUM 99.997 % 


DIUM OXIDE 99.8% 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


pH 


Hydrion Lo-Buff Test Paper is a new 
and valuable addition to the regular 
line of Hydrion pH Test Papers. It 
covers the range pH 5.0-9.0 with a 
sharp change of color for each 0.5 pH 
unitin this range. No other test paper 
equals this range and sensitivity. 


Write for color charts 


R. P. CARGILLE LABORATORIES, INC, 
217 Liberty St. New York 6, N. Y. 


AMMONIUM LACTATE 
SODIUM LACTATE 
ZINC LACTATE 
Some of the many special chemicals we 
manufacture 


Write for our list of rare chemicals ! 
CITY CHEMICAL CORP. | 
132 W. 22nd St. New York 11, N.Y. 


WHAT YOU THINK? 


Does the consistent 
and increasing demand 
over the years seem 
significant to you? 


KERN 


FULL-CIRCLE 


POLARIMETER 


Ask for bulletin KP 567; 


KERN COMPANY non 


NEW! 


for Fluoride analysis 
high purity 
Lanthanum Chloranilate $35.00/100 g. 
Barium Chioranilate  35.00/100¢. 
also 
Silver Chioranilate 


Incorporated 
177-10 93rd Ave., Jamaica 33, N. Y. 


TRADE-MARK 


1,2-DIMETHOXYETHANE 


(Ethylene Glycol Dimethy! Ether) 
(peroxide inhibited) 


ANHYDROUS! 
CH;OCH.CH.OCH; 
B.P. = 85°C 
Flash P (open cup) = 40° F 
In 5 gal. drums and in 1 and 5 Ib bottles. 
From stock or to order on short notice. 
Write to our Dept. “E”’ for Technical Data Sheet 


CUSTOM SERVICES 


We specialize in producing organic 
compounds, intermediates (used in 
king hor , vitamins, ete.) and 
comi-Anished drugs, insecticides and 
pesticides on a volume basis. 


Don't spend for plant unless you are sure. It's 
better to hire us as many of our sat 


customers do. Want their names? 


ARAPAHOE CHEMICALS, INC. 
2800 PEARL STREET » BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


r ERAPAHOES 


*INEXPENSIVE 
*EFFECTIVE 
*PROFITABLE 


That's what they say about 
Chem Ed Buyers’ Guide 


RATES 


$10.00 per inch 
11.00 per inch 


Less than 6 insertions. . 12.00 per inch 


Gag Ail PURPOSE 
ABORATORY 


FEATURING: 
3600 Settings 
Split-Second Accuracy 
Automatic Switching 
Built-in-Buzzer 


WRITE FOR COMPLETE CATALOG! 


TIMER 


Giant 8” Dial 

Portable Mount Models 
Panel Mount Models 
Precision Constvection 


DIMCO-GRAY COMPANY 


208 E. Sixth St. 


Dayton, Ohio 
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NOW OVER 5/00 
CHEMICALS 


4,4’ - Dinitro - 1,1’ - binaph- 
thyl 
2,2’-Dinitrobipheny] 
1,5-Dinitronaphthalene 
1,8-Dinitronaphthalene 
1,6-Dinitro-2-naphthol 
2,6-Dinitrophenol 
B-Diolein 
4,4'Diphenylbipheny] 
Diphenylcarbamy] Chloride 
Diphenyldichlorosilane 
Diphenylglycine 
Diphenylhexatriene 
Diphenylhydroxylamine 
Diphenyline 
Diphenylphosphoryl Chlo- 
ride 
Diphosphoglyceric 
(Pentabarium Salt) 


Acid 


17 West 60th St. New York. 3 
Plaza 7-8171 


RARE and FINE ORGANICS 


| 
/ 
| 
| 
| 
| 
| 
| 
| 
} 
12 insertions......... 
6 insertions......... 
i, j 
| 
| 
l, 
— | 
{ 
* 
+ 
8 
af ASK FOR OUR NEW 
BIOS) COMPLETE CATALOGUE 
4 
i 


tory ng 
Copper G 
Glucoside; Desthiobiotin Dialuric 
Dihydroxyacetone Phosphate; Diisopropy! Fluorophosphate; Dithiol; 
Endosuccinic Derivatives; Enzymes 
di-Ethionine; 
Bromide; Fructose-6-Phosphate 
sides; Glucuronides; Glyceral 
Glycylleucine; Giycyl tryptophane, Glycyltyrosine; Hi 
kinase; 

Acid; a-Hydroxyphenazine; 12-Hydroxystearic acid; lod 


o-lodosobentei Acid 


lene; Acetonedicarboxylic Acid, 
ine Acetyithiocholine ide, cis- 
Acridine Hydrochloride joride, Adenosine Diphosphate, 


Arachidonic Argininamide. 
Atropic my Bacitracin; Behenic A 
Carnosine; 
Cho! le- 
Collagen; +Collidin Colemblem 
lycinat Dehydroasc Desoxycorticosterone 
’Dibromosalicylaldehyde, 


Equilenin; Equilin 
Ethylenediamine Tetraacetic Acid; thylpyridinium 

Gitoxin; Glucoase Acid; Gluco- 
dehyde Ph Phosphate; 
leparin; Hexo- 
B-Hydroxyglutamic 
loacetamide; 
orbice Acid; Isocitric Acid; Isocytosine; 


Erucic Acid; 


Hyaluronic Acid; 4-Hydroxyacridine; 


cid; Isoase 


i Leucylglycine; Leucyltyrosine; 
rik aad, Lithium Amide; Margatic Acid; Menthol Glucuron- 


th 


_B-Mercaptopropionic Mescaline Sulfate; Mesocystine; 


cytosi 

Nitrosometh 

banic ‘Acid, Penicillinase; Peroxidase; Phenolohthalein Glucuronide; 
Acid; 


lin 
Acid; Sediva Amide; Sodium Fluoroecetate; Sphingomyelin; Sphin- 


DELTA CHEMICAL WORKS inc. 
(23 West 60th St. New York 23,N.Y. 


ine; 6-Methylerotonic Acid; 3-Methyl- 
Methyinonylketone; 8-Naphthaleneacetic Acid; N-Naph- 
Red; Neurine Bromide; 
ihydroguaiaretic Acid; Osmic Acid; Para- 


ine; 


Pregnenolone; 


i Pyrimidine; Reductic 


Acid; 


Stilbamidine; Sulfaquinoxaline; Tantalum Chloride; o-Ter- 
ero! ocopherol Phosphate; 

12. 


Ask us for others! 


Telephone Plaza 7-6317 


minute! 


PERIODIC SYSTEM 
OF THE ELEMENTS 


notebook sample FREE to teachers 


This 1959 wall chart lists by atomic number al] the known 
synthetic and naturally occurring elements. Information is 
in line with latest ACS published reports of the International 
Committee on Atomic Weights. Printed on heavily enameled 
plastic coated stock 34”x56”. Send for 3-ring notebook sample. 


No. 12051 each $4.00 
CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-E leving Pork Road Chicago 13, 
and 


J. 
Boson" Burungham Sans Cra» Anes» Tut 
Houston Toronto Montreal Vancouver Ottawa 


A great advance in 
Detontsation 


The Griffin-Raleigh 


WATER DEIONISER 


has been developed as a result of an invention 

in ion exchange technique employing three resins 
instead of two, by means of which it has become 
possible to regenerate small columns in situ 

and to produce extremely pure water at 

very low cost. The County Water Softener, 

a stainless steel portable unit containing a 
sulphonated-polystyrene bead resin, 

increases the capacity per regeneration of Model 1 
and Model 2 deionisers to approximately 2,000 
and 8,000 gallons respectively when used 

as a primary purifier. 


Manufactured in England by 
GRIFFIN & GEORGE (SALES) LIMITED 
Ealing Road, Alperton, Wembley, Middlesex, England 
Marketed in the United States by 
THE EALING CORPORATION 
33 University Road, Cambridge 38, Massachusetts 


Regeneration of resins in situ 


* 


Low cost of product 


* 


Built-in conductivity indicator 


* 


Transistor amplifier with direct 
quality indicating system 


* 


May we send you our leaflet P2053? 
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COORS 


ALUMINA 
ann PESTLE 

Is correctly designed and carefully made of the fin 
est materials possessing the hardness of sapphire anc 


its tough, hard aluminum oxide surface resists wea 


and consequent sample contamination. 


The unique shape, made possible because of the 
extremely high mechanical strength of the 96% alum. 
inum oxide, allows the mortar to be more firmly anc 


comfortably held. A rubber ring inserted in the base 


prevents slippage and accidental loss of sample. 


M U LLI T E MORTAR ann PESTLE 


Is glazed on the outside and polished on the inside. 


It has a smooth, homogeneous, tough grinding surface, 


completely non-porous, with the hardness of 7 Moh’s scale. 


Coors PorcELAIN COMPANY 
GOLDEN, COLORADO 


— Walter L. Adv. 
Alberene Stone Corp. of Va 
Agency: G. M. Basford Co. 
Aloe Scientific Div. of A. S. Aloe Co 
Agency: Frank Block Associates 


Bausch & Lomb Optical Co 
Agency: Wolff Associates, Inc. 


Central Scientific Co 


Agency: Marsteller, Rickard, Gebhardt, & Reed, Inc. 


Chem Ed Buyers’ Guide 
Coleman Instruments, Inc. 
Agency: Hollander & Weghorn 
Consolidated Electrodynamics Corp. 
Agency: Wolff Associates, Inc. © 
Coors Porcelain Co 
Agency: Frank L. Philips 
Corning Glass Works, Inc 
Agency: The Rumrill Co., Inc. 


Delta Chemical Works, Inc 
Agency: Miller Adv. Agency 


Eberbach Corp. 
Agency: Drury, Lacy, Ferguson, Inc. 


International E 


ADVERTISERS’ INDEX 


Matheson Co., 

Agency: Leonard M. Sive & Associates 
Matheson, Coleman & Bell 

Agency: Leonard M. Sive & Associates 
McGraw-Hill Book Co., In 


Nalge Co., The 
Agency: ” Harry Lefler, Adv. 

New York Supply Co 
Agency: Raf A 


Ohaus Scale Corp 
Agency: Robert M. Baldwin Co. 


Parr ares nt Co 

Agency: Willard Hills Adv. Service 
Pioneer Plastics 

Agency: Murphy & Lang, Inc. 
Precision Scientific Co 

Agency: E. H. Brown Adv. Agency 
Prentice-Hall, Inc 

Agency: Albert Frank-Guenther Law, Inc. 


Reinhold Publishing Corp. 
Agency: Mazwell, Sackheim & Co., Inc. 


& Co., 
gency: ye & Meloan, Inc. 
Schicicher & Schuell Co., Carl 
Agency: Wildrick & Miller, Inc. 
Scientific Glass Apparatus Co., Inc. 
Agency: Wehner Adv. Agency 
Standard Scientific Supply Corp 
Agency: Firestone Adv. Agency 


Agency: Cha rs, Wiswell, Shattuck, Clifford & McMillan, Inc. Themes Co ot 
” Arth 


Johns Manville 
Agency: J. Walter Thompson Co. 


Klett Mfg. Co 


Langmar Cor; 

Agency: Allan Marin & Associates 
Pine & Co., Arthur 

Agency: Kirkgasser-Drew Adv. 


Manostat Corp 
Agency: Fairfaz, Inc. 
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PRINTING 


ANALYTICAL 
BALANCE 


permanently records weight ona tape 


Here is an electronic instrument that automatically 
prints the weight over its entire range. Instead of 
reading the balance, you push a button and obtain a 
permanent record of the weight printed on tape! 


The unit consists of a “Right-A-Weigh” Balance 
connected to an electronic unit featuring an 8-place 
adding machine. Previous weight, tare weight, correc- 
tions for zero or buoyancy, and other data, can be 
automatically added to, or subtracted from, the weight. 
Serial or sample numbers can be printed on the tape. 
(Balance and adding machine may be used _ inde- 
pendently, when desired. ) 


Our technical staff is trained to install and service © 


this unit. Write for bulletin 159. 


SPECIFICATIONS 


Capacity: 200 g Weight Printout: 
Sensitivity: 1 116 mg. Range: Upto 
Built-in eights: ae 200.0000 g. 
0100 g. Resolution: 1/10 mg. 
Projection Scale: 100 mg. Reproducibility: 
X 1/10 mg. mg. 


B-1256X Ainsworth Printing Anal 


| Balance, Type SP-BU, 
for 115 volt, 60 cycle, A $4,850. 


BLOOMFIELD, 


EXPLOSION-PROOF 
HI-SPEED 


CHROMATOGRAPH 


completes separations in minutes! 


Now, an Explosion-Proof Hi-Speed Chromatograph! 
It can do everything the standard model can do, and, 
in addition, you can operate it in any solvent atmos- 
phere no matler how hazardous! 


Like the standard model, this new unit completes 
separations in minutes instead of hours or even days. 
Multiple samples can be run simultaneously. Both 
one-dimensional and two-dimensional work can be 
performed. Operation is simple. And, 
valuable space. It handles paper up to 32 cm. in 
diameter, speeds are adjustable from 200 to 1700 rpm., 
and the solvent flow rate is 0.8 ml. per minute at 1.5 psi 
air pressure (1.5 ml. at 3.0). Write for details. 


you save 


C-4083X Standard Model, complete with feed system, mounting 
shaft, and holder, 100 sheets of 32 cm. filter paper, for 
115 volt, 60 cycle, 0.5 amp. Price 


C-4083-5X Explosion-Proof Model, similar to C-4083X, but with 
air-driven motor. Price 


Note: Air pressure regulating device for solvent feed control not supplied. 


AD ORY. - 


NEW TIME-SAVING. 
Standard 
FC 
430 
BC 
: 
447 
| x: a... 
NEW JERSEY @ GLASSWARE | 
— 4, 
Branch Sales Offices: Albany 5, N. Y. * Boston 16, Mass. * Elk Grove Village, Ill. + Philadelphia 43, Pa. + Silver Spring, Md. 


| 
| 


FINE FOR OVERDUE 
PERIODICAL S~.25. PER Dab 


New! 1959 Edition 
FISHER CHEMICAL INDEX 


All your chemical needs from one source. Over 7,000 prod- 
ucts normally used in the laboratory are listed i in the new 
Fisher Chemical Index. 

The new Index lists almost every known chemical avail- 
able commercially and of use to science, in a simple A-to-Z 
listing. For the convenience of bacteriologists and others 
in the health sciences, the Index includes a comprehensive 
alphabetical listing of culture media and allied reagents. 


The Index describes hundreds of Fisher “Certified” Re- 
agents, chemicals produced and individually lot-analyzed 
for guaranteed high purity in the Fisher Chemic.! Manv- 
facturing Division, America’s largest reagent plan'. (Allof 
the ACS specified reagents are included in the Certi*ied line.) 

If you haven’t received your copy of the 19°9 Fisher 
Chemical Index, write today. 

109 Fisher Building, Pittsburgh 19, Pa. B-100 


FISHER SCIENTIFIC 


America’s Largest M Distributor of Lab i & Reage + Chemicols 
IN THE U.S.A. Cleveland St. Louis IN CANADA 
Boston Detroit Washington Edmonton 


Buffalo New York Montreal 
Charleston, W.Va. Philadelphia IN MEXICO 
Mexico City Tor onto 


Chicago Pittsburgh 
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Scientific Apparatus 
Makers Award 
in Chemical Education 


HARRY F. LEWIS 


. a dynamic and highly respected 
eacher and an efficient administrator. He 
not only has been'@ resourceful crusader 
for high ‘caching standards but, through 
his own outstanding example, has dem- 


teaching. While working vigorously for 
facili: ond educational techniques, he 
never sight of the individual teacher 
s the srogress in chemical education. 


Award Address . . . page 432 


Symposium ... Instruction in Inorganic Chemistry . . . 441 
Annual Book Exhibit List . . . A535 
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Meets A.C.S. 


Assay 
Maximum Limits 
Fluosilicie Acid 

9.0 


Chloride (Cl) 
Phosphate (POs) .0- 


qtion 


Sulfite (SO3) “Oy 

Heavy Metals (a5 Pb) 

Iron (Fe) 


nese carefully to 


ernal pressure 
ing closure. 


/ Check these improved high purity specifications 
against the HF you’re now using! 


BAKER & ADAMSON® ANNOUNCES 


HIGHEST PURITY YET 
FOR 48% HF, REAGENT, A.C.S 


Impurities held to lowest levels ever 
attained! Higher purity means bet- 
ter analytical control . . . greater 
reliability . . . more reproducible 
results! 

For years, Baker & Adamson’s Re- 
agent Grade 48% Hydrofluoric Acid 
has been the purest available. Now, 
to serve you even better, this high 
purity has been still further im- 
proved. 

Utilizing the most advanced pro- 
duction techniques and quality con- 


BAKER & ADAMSON® 


Reagent Chemicals 


trol methods, B&A is now making 
its Reagent Grade 48% HF Acid to 
meet stringent new specifications in 
which impurities are held to the low- 
est levels ever attained. This new 
reagent grade promises you greater 
reliability in research ... fewer 
variables in laboratory control work 
... better analytical control . .. more 
reproducible results. 

Baker & Adamson Reagent Grade 
48% Hydrofluoric Acid is available 
in 1 lb. Saftepak® plastic bottles, 10 
Ib. returnable plastic jugs, 10 lb. 


hem ical. 


non-returnable polyethylene bottles 
and 614 gal. polyethylene carboys. 
Remember . . . for the finest in labo- 
ratory reagents—specify B&A! 


Improved purity for B&A 
“Electronic Grade” HF! 


Quality specifications have also been 
improved for B&A “Electronic Grade” 
Hydrofluoric Acid. This new higher puri- 
ty HF offers greater reliability in critical 
etching operations . . . helps reduce re 
jects and improves quality control in 
the production of semiconducto's. 


—— 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


— ies 
— 
4 
i, 
: 
llied 
} 
‘ 
| 
i, 
* 


 AUDIOHM | 


... for determining melting points by use of a thermistor 
in place of mercury-in-glass thermometers 


AUDIOHM THERMISTOR KOFLER HOT STAGE ASSEMBLY, Thomas. 
For determination of micro melting points and other fusion phenomena 
temperatures without removing the eye from the microscope. 

Other advantages of the thermistor method are faster response, obtained 
by locating a smaller sensor closer to the field of observation than is possible 
with a thermometer, and the elimination of stage-calibrated thermometers. 
‘ Uninterrupted observation of fusion through all phases is made possible 

by measuring temperature as a function of thermistor resistance, which 
: can be determined at any given instant by manually nulling the audible 
4 bridge signal. Dial reading remains unchanged and can be recorded sub- 


Advantages: 


¢ Can be used with any 
Thomas-Kofler 
Hot Stage 


ations 


¢ Audible signal permits 
uninterrupted 
observation 


e Single sensor for entire 
temperature range 


sequently. The Bridge Alarm, offered as an optional accessory, signals 
approach to a preset balance point, permitting the operator to leave the 
* stage unattended while it heats or cools. 
e Faster response a The assembly shown above consists of Thomas-Kofler Hot Stage— 
described on pp. 877 to 880, incl., of our catalog—with the following Audi- 
¢ Simple graphic reader ohm Thermistor accessories in place of the usual thermometers: 
converts resistance Thermistor Hot Stage Attachment. A chromium plated, circular brass 
values to temper- block, with 1 mm bead type thermistor. Fits directly on any Thomas-Kofler 
ature readings Hot Stage in place of detachable rim. 


Audiohm Resistance Bridge. Range 0.2 to 2,500,000 ohms, 1000-cycle output; 
¢ Bridge Alarm permits _ with phone jack for earphones, and octal socket in rear to take Bridge Alarm. 


unattended heating ; Earphones. For attachment to Resistance Bridge to detect null point of 
and cooling of Stage _ audible signal. 


Thermistor Temperature Computer. A circular slide rule on 16-inch square 

Ee a 2 Se eS plastic base plate. For converting resistance values directly to temperature 
readings in the range 20° to 350° C. 

6887-C2. Audiohm Thermistor Hot Stage Assembly, Thomas-Kofier, complete 
as illustrated, consisting of Hot Stage with transformer, Thermistor Attachment for the 
stage, Audiohm Resistance Bridge, Earphones, and Thermistor Temperature Computer; 
without Microscope or Bridge Alarm. For 115 volts, 50 or 60 cyc. a.c........... 422.95 
6887-B. Thermistor Hot Stage Attachment, > 
only, for use on Thomas-Kofier Hot Stage. . 50.25 12.80 


3963-A5. Resistance Bridge, Thomas Audi- 6884-F. Thermistor mputer, 


More detailed information sent upon request. 


ON ARTHUR H. THOMAS COMPANY 
areca More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT SRD ° PHILADELPHIA 5, PA. 
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from nuclear-chicag 


Here is one of a group of inexpensive, complete nuclear 
laboratories supplied with practical student experiments. 
Now a college instructor can choose from an extensive 
list the experiments which best fit his curriculum, and 
incorporate radioisotopes immediately into his pre- 
sent classes. 

Custom-designed laboratories include radioactivity 
measuring instruments, radioisotopes, sample prepara- 
tion equipment, unusual reagents. Experiments famil- 
iarize students with the fundamentals of tracer 
measurements and illustrate important chemical prin- 
ciples and methods using radioisotopic techniques. 
Technical aspects of radioisotopes have been kept to 
a minimum, and the amounts of radioactivity handled 
by the student are kept well below the safe maximum. 


Typical student laboratory inciudes (ieft to right): 
radioactivity absorber set, lead shield contain- 
ing sample counting positions and sensitive 
Geiger-Mueller counter, scaler and interval timer, 
and radioactivity standards, sources and sample 
preparation kit. 


ecomplete laboratories and experiment manuals 
for student training in the use of radioisotopes 


Nuclear-Chicago is the largest manufacturer of 
radioactivity measuring and recording instruments and 
has been a leader in the field for more than 12 years. 
We have had long experience in helping establish radio- 
isotopic training courses in colleges and universities. 
The instrumentation which is included in these train- 
ing laboratories falls into the categories of equipment 
for which the U.S. Atomic Energy Commission will 
consider making direct financial assistance to colleges 
and universities. 

Our field engineers will be glad to assist any instruc- 
tor in choosing the laboratory equipment and experi- 
ments best suited for his curriculum. Please write for 
further details on these laboratories or for more infor- 
mation on the AEC assistance program. 


Fine Tnaliumenti- Research Quality. 
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OF VOLATILE 
IMPURITIES 


DISTILLED / 
WATER OUTLET 


TO PRODUCE PUREST DISTILLED WATER 


1. AUTOMATIC PREHEATING reduces fuel costs. In the 
counter-current condenser, the raw water is heated almost to 
boiling by the latent heat from the condensing vapors. Fuel is 
saved by replenishing the evaporator with this preheated water. 


2. CONSTANT LEVEL CONTROL provides for first vent- 
ing of volatile impurities. The Constant Level Control keeps 
water at a constant, safe level within the evaporator. Since the 
Constant Level Control is open to the atmosphere, the bulk 
of gaseous impurities is eliminated from the preheated raw 
water as it goes into the evaporator. 

3. HIGH VAPOR DISENGAGING SPACE protects 
against foaming, priming and splashing. Because of the 
ample space above the boiling water and the large diameter 
of Barnstead evaporators, vapor velocity is low. Vapors leave 


the boiling surface slowly. Moisture and impurities are not’ 


carried into the condenser. Entrainment is stopped at the start. 


INITIAL ELIMINATION 


HEATING 
ELEMENTS 


All Barnstead evaporators are made of copper and brass with 
surfaces contacted by the distillate coated with pure block 
tin to prevent metallic contamination. 


4. EFFICIENT BARNSTEAD BAFFLES are dish-shaped to 
prevent any splash from being carried over and contaminating 
the distillate. Hospital Stills have the famous Barnsicad 
“Spanish Prison Q Baffle” especially designed to eliminate 
pyrogens. 

5. CONDENSER VENTING provides dual elimination 


of impurities . . . an exclusive Barnstead feature. In ordinary 
distillation, impurities in a gaseous state are sometimes con- 
tained in the final distillation. Not so with Barnstead. This 
second escape vent and the 10 degree incline of the Barnstead 
condenser separates and expels any last traces of gascous 
impurities. Thus, a DUAL elimination of volatile impurities 
is accomplished. 


FOR QUICK REFERENCE POST THIS DIAGRAM ON WALL CONVENIENT TO YOUR BARNSTEAD STILL 
STOCKED BY YOUR LABORATORY SUPPLY DEALER 


arnstead 65 Lanesville Terrace, 


80,000 
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5. pH Meters 


The determination cf pH, which in the 
1920's and 1930’s was generally carried out 
by visual or optical comparison of the 
color of an indicator in the unknown with 
standard colors, has at present been almost 
entirely taken over by electronic instru- 
ments. This is a consequence of the devel- 
opment in the late ’30s and early ’40s of 
remarkably sensitive yet stable circuits 
and vacuum tubes. The electronic pH 
meter with glass electrode sensor is now so 
reliable and relatively inexpensive an in- 
strument, that no laboratory can afford to 
be without at least one. 

The electrometric measurement of pH 
depends upon the determination of the 
voltage existing between a hydrogen-ion- 
sensing, and a reference electrode. The 
accuracy and precision of the determina- 
tion depend critically upon the nature and 
design of the electrodes, as well as on the 
junction between them and the solution. 
For the present, we shall assume that a 
suitable electrode pair is available, and 
shall address ourselves to the question of 
the pH meter itself; i.e., the voltage 
measuring device. 


Requirements of a pH Meter 


A pH meter is simply a voltmeter. But 
the special properties of the glass electrode 
whose potential is to be measured impose 
several very stringent requirements on the 
characteristics of the voltmeter. The 
glass electrode is a high impedance voltage 
source, and it is subject to polarization. 
“High impedance’’ means that there is a 
large resistance to the flow of current 
through the glass membrane; “polariza- 
tion’ means that a small flow of current 
significantly changes the concentration of 
ions at the electrode surface, and hence 
the electrode potential. These properties 
of the glass electrode require that the 
voltage-measuring device must not draw 
appreciable current from the electrode in 
the process of making the measurement. 
The importance of this requirement may 
be appreciated by a consideration of the 
exulnple shown in Figure 1. 

Suppose that the true potential (E») 
bet ween a glass and a reference electrode 
in « given solution is 1.0 volt, and the 
internal resistance is 1000 megohms (10° 
ohms), which is possible for modern glass 
electrodes at room temperature. If the 
voltage measuring device also has a re- 
sistance of 10° ohms, the current that will 
flow in the circuit is: 


= 5X 107% 
R + 10° x amperes 


This current, flowing through the internal 
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resistance, generates a voltage difference 
across it equal to 


I-Rine = (5 X 10-”) (1 X 10°) = 0.5 volt 


The voltage is opposite in polarity to Ep; 
hence, the net voltage apparent to the 
voltmeter, which is that existing between 
points 1 and 2, is only 0.5 volt. The 
measured voltage is thus 50% in error 
due to the minute current that flowed 
during the measurement. In order to re- 
duce the error to the order of 0.1%, the 
resistance of the voltmeter would have to 
be at least as great as 10!* ohms, so that 
the current being drawn from the elec- 
trode is not greater than 10~!* amperes. 
This example deals only with the effect of 
internal resistance; the tendency of the 


VOLTAGE 
MEASURING 


DEVICE 


Figure 1. Illustrating the role of electrode re- 
sistance in pH measurements. Any current 
allowed to flow by the voltage measuring device 
creates an IR-drop across Rin: that opposes the 
potential difference between the electrodes. 
Voltage measured on meter is Ey — IRint. 


electrode to become polarized as a con- 
sequence of the flow of current would also 
lead to a measured voltage that is smaller 
than the true value. 

At present there are several approaches 
that have been applied with varying de- 
grees of success to the problem of measur- 
ing an electrode potential without drawing 
more than 10-!* amperes during the 
measurement. These are: the potenti- 


ometer circuit with vacuum tube amplifier; 
the chopper- 


the electrometer tube; 


feature 


amplifier; 
denser. 


The Potentiometer-Amplifier 


A simplified diagram of a conventional 
potentiometer circuit for a pH meter is 
shown in Figure 2. The battery, E,, sends 
a constant current through the slidewire 
AC, establishing a voltage difference 
across it that is larger than the largest 


and the vibrating-reed con- 


! 


GRID- TO-CATHODE VOLTAGE 


Figure 2. Conventional potentiometer-ampli- 
fier. At balance point, B, grid is at same po- 
tential as cathode, and meter shows a standard 
deflection. Moving sliding contact to left de- 
creases tube current, to right increases it. 


voltage it is desired to measure. The 
sliding contactor, B, is moved along the 
slidewire until the point is found at which 
the output meter, M, gives a standard 
deflection. At this point, the voltage 
drop from A to B is equal to E,; the slide- 
wire may be marked off in voltage or in pH 
units, and read directly. 

If the slidewire contactor is moved to 
the left of point B, current would flow 
through resistor BD, creating a voltage 


. drop across it, and thereby altering the grid 


potential of the vacuum tube. If the con- 
tactor is moved to the right of B, current 
flows through BD in the opposite direction, 
altering the grid potential oppositely. 
Thus, the meter needle has a certain de- 
flection when the potentiometer is exactly 
balanced (this is marked O on the meter 
dial, but actually corresponds to a current 
of the order of 0.5 milliampere), and a 
greater or lesser deflection on either side 
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For the laboratory: Coleman Model 18A pH Meter AC 
line-operated 0.14 pH, 0-1400 mv, with connections for 
automatic titration. Ready to use, $230.00. 

For full details ask for Bulletin B-221 


For Portability: Coleman Model 20 ‘“‘Compax’’ I, 
An ingenious new approach to pH measurement. 
Battery-operated, self-contained, single control. 
Complete with all chemicals ready to use, $200.00. 

For full details ask for Bulletin B-248 


COLEMAN INSTRUMENTS INC., DEPT. B, MAYWOOD, ILLINOIS 
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of this “zero’’ point. The resistance /)) 
can be made very large, so that only very 
small currents can flow through the sens: ng 
electrodes. The vacuum tube serves as an 
amplifier of this small unbalance potent al: 
a second stage of amplification is ofjen 
used to improve the sensitivity of dei ec- 
tion. The null indicator for the outpui of 
the amplifier may be an ammeter, galva- 
nometer, electron-ray (‘‘magic eye’’) tule, 
or glow tube. 

However, in seeking the null balance 
with the conventional potentiometer «ir- 
cuit as described above, the current that 
flows (through BD) is sufficiently greai to 
reduce markedly the accuracy of pH de- 
terminations with the usual types of glass 
electrodes. Modification of the poterti- 
ometric circuit for use with an electrometer 
tube, with which very small currents are 
caused to flow through the glass electrode, 
is described below. 


The Electrometer Tube 


The potential difference of the electrode 
pair can be directly measured without 
significant current drain by using an eclec- 
trometer tube. This is a vacuum tube 
that has been constructed to have an 
extremely low grid current. To under- 
stand the significance of this design fea- 
ture, consider the circuit diagram in 
Figure 3. 


ELEC T RODE 
PAIR 


Figure 3. A. An electrode pair connected 
between cathode and grid of a triode controls 
the magnitude of the current flowing from 
cathode to plate. B. Grid current is produced 
by the capture of electrons from the grid by 
positive gas ions. These electrons come from the 
cathode, passing through the electrode pair on 
the way. 


The electron current flowing from cath- 
ode to plate of the tube is dependeni 1:pon 
the potential of the grid, which exerts a 
throttling action when negative, a mag- 
nifying action when positive. If the elec- 
trode pair is connected between the grid 
and cathode as shown, the difference 10 
potential between grid and cathode be- 
comes simply that existing betwee: the 
glass and reference electrodes, ani the 
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BD plate current read on the meter is a meas- MEASUREMENT MUST PRECEDE CONTROL 
salle ure of this voltage. 
‘ y In the construction of vacuum tubes, it 
= is inevitable that a small residual gas 
; al: pressure remains after sealing off. Some 
¥ : of the electrons emitted from the cathode 
ie strike such gas molecules, and if the ac- 

a celerating voltage is greater than about 8 M ll 3 
ate yolts, produce ionization. Positive gas easure a 
ions striking the grid steal electrons from ‘ 
ie it, and thereby cause an electron current k l 
ll to flow up to the grid, as shown in Figure quic Vy eCasl Vy 
ry 3B. This is the principal source of grid _ 

ee current. Other sources are leakage paths : 
a from grid to cathode across the tube accurate y wit a 
dx: envelope or the insulator carrying the 
‘lass socket pins. 7 
-~ In electrometer tubes, the following 
ot na techniques are employed to keep the grid 

are current low: (1) high quality insulators 
vie are used for the tube base; (2) the tube 

, pins are spaced as far apart as is prac- F] AME 

ticable; (3) the residual gas pressure is 

made as low as possible; (4) a positively 

charged screen grid may be employed in 

front of the control grid to shield the latter PHO ] OME ] ER 

‘ode from positive ions; (5) cathodes of high 
out electron emissivity are used, so that only 
lee- low voltages need be applied between 
ube plate and cathode; (6) the grid may be 
an made positive with respect to the plate so 
der- that positive ions are repelled and the grid 
lea- current is reduced. By these means it is 
- possible to construct electrometer tubes 
in which the grid current is as low as 

= aT tote More than 10,000 soil samples per year are 

ectrometer tu are employed in 

measured for sodium, potassium and calcium 

for which is shown in Figure 3, ane null- by an industrial laboratory with one Coleman 

balance instruments in a circuit such as is +e : 

En the latter type af Flame Photometer. No similar instrument can 
carry so great a work load . . . certain proof 
that the Coleman requires very little instru- 
ment manipulation and a minimum of sample 
modification. 

Sample measurement in the Flame Photometer 
is so simple that highly precise data can be ob- 
tained from direct-reading scales by lab assist- 
ants “‘trained-on-the job.”” The Flame Photom- 
eter uses ordinary city gas and its atomizer- 
burner and sample handling system are sturdy, 

recise and foolproof. To sum it up—there just 
p p p 

Figure 4. Potentiometer circuit for use with isn’t an faster or easier way to measure quan- 

electrometer tube. Electrode pair volt y 

rometer tube. ‘ode pair voltage op- on : 

the shes titatively these 3 important elements. 

tod these are equal, grid and cathode are at same 
ols potential and meter shows standard deflection. 
rom A Coleman Flame Photometer costs surprisingly 
ced instrument, the voltage of the electrode : ; ; ) 
“ ide is oft little for the amount of work it can do. Find out how 
Pp pp gri the elect 
the eter tube in opposition to a voltage picked it can help in your lab. . . write for Bulletin B-242. 
” off the potentiometer slidewire. The slid- 
ing contact is varied until the net voltage 
applied to the grid is equal to a standard , 
th- value, corresponding to the “zero’’ or 
on “null”’ of the read-out meter. Cc O | E M A N 7, 
sa 
ag The Chopper-Amplifier 
jec- 
INSTRUMENTS 
in amplification of a de signal is the drift in 
‘. the output that is caused by variations in 
the the amplifier power supply, in the tempera- 
the ture of the apparatus, in the humidity, ete. COLEMAN INSTRUMENTS, INC., DEPT. B, MAYWOOD, ILL. 
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The nature of this drift is illustrated by 
the diagram in Figure 5A. 


Figure 5. A. In a de amplifier, drifts of the 
plate voltage, E, produce approximately pro- 
portional drifts in the tube current, Ip. B. If 
an ac signal is being amplified, the ac component 
of the tube current is practically independent of 
the plate voltage, in the linear region of the 
tube characteristic curve. 


In the amplification of a de signal, the 
plate current of the vacuum tube is de- 
pendent upon the grid voltage, as well as 
on the cathode-to-plate electron-accelerat- 
ing voltage. For a given signal imposed 
on the grid, the output of the tube drifts 
up or down if the plate voltage drifts, as 
shown by the arrows in the figure. How- 
ever, if the signal to be amplified is an 
alternating voltage, and the alternating 
component of the tube current is the part of 
the output of interest, then the amplifica- 
tion is much less dependent on the plate 
voltage. If the tube characteristic 
curve is approximately linear, the mag- 
nitude of the oscillation in tube current will 
be approximately independent of the ab- 
solute magnitude of J, (and, hence, of E;), 
as shown in Figure 5B. 

In order to achieve the stability char- 
acteristic of ac amplification when measur- 
ing a de signal, it is necessary to convert 
that signal to ac. This is done by means 
of a “chopper,’’ shown schematically in 
Figure 6. A vibrating reed (vibrating in 


AMPLIFIER 


Figure 6. Conversion of a de signal to ac by 
means of an electromagnetic “chopper.” 
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LABLINE.. 


the most direct 
line to quality 
and value... 


MULTI-MAGNESTIR Model 1278A 
18”x 12"x 7” high.........$185.00 


Magnetic stirring at its easiest... best! 
Can stir 6 vessels simultaneously—at same 
speeds for reproducible results. Variable 
stirring speeds. 


IMPERIAL CENTRIFUGE 
Model 10, Size 1 


The most advanced performance. Features 
exclusive Keyboard Control Center, built-in 
safeties, electric brake, bearings grease- 
sealed, lubricated for life; backed by 50 
ears Of experience building centrifuges. 
Other models available. 


The real test of any laboratory 
product is how it performs on the 
job. Labline products embody the 
skills acquired through years of 
building fine instruments and ap- 
paratus. Look for... ask for— 
Labline .. . your proof of quality! 


LABLINE, Inc. 


3070-82 W. Grand Ave. 
Chicago 22, Illinois 
Subsidiaries: Hudson Bay Co. 
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response to the presence of an ac electro- 
magnet, not shown in the diagram) al- 
ternately makes and breaks contact with 
a pair of contactors which are connected 
to the ends of a center-tapped primary 
transformer winding. As shown in the 
figure, the current in the primary coil 
flows first in one direction, then in the 
opposite direction, alternating with the 
frequency of the vibrating reed. The 
alternating current in the primary is 
picked up by the secondary winding and 
fed into the amplifier. After amplification, 
it is then converted back to a de signal by 
a rectifier, and this rectified voltage may 
be read on a meter, or balanced against a 
known voltage in a potentiometer circuit. 
It will be noted that some current must 
flow in the chopper circuit to produce the 
ac signal, but this is made small by keeping 
the impedance of the circuit high. 


The Vibrating-Reed Condenser 


¥ A device for converting a de signal to ac 
without requiring any significant flow of 
current is the vibrating reed, or dynamic, 


Figure 7. A. Vibrating-reed, or dynamic, con- 
denser consists of a fixed plate, and a moving 
plate which is vibrated by an ac-energized 
electromagnet. B. The vibration produces a 
periodic variation in the condenser spacing, hence 
in the capacitance. This generates a fluctuating 
voltage. 


condenser, shown schematically in Figure 
7. Ifa condenser contains a charge, Q, on 
its plates, the voltage difference, V, be- 
tween these plates due to that charge 
depends upon the capacitance, C, of the 
condenser. 


Q =CV 


The capacitance is a function of the shape 
and area of the plates, and of the separa- 
tion between them. In the dynamic con- 
denser, one plate remains fixed in position 
while the other is caused to vibrate. 
Hence, the capacitance of this condenser 
fluctuates with the frequency of the vibra- 
tion. This generates a fluctuating voltage, 
which can be amplified and measured. 
When the plates of a vibrating-reed 
condenser are connected to the glass and 
reference electrode pair, the amplitude of 
the fluctuating voltage generated by the 
condenser is proportional to the voltage 
difference between the electrodes. The 
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only current that flows is that due to 
charging of the condenser plates (which is 
exceedingly minute), and leakage across 
N A r the insulators. In these instruments, the 

ew ns we e@ee total current drain from the electrodes is 


commonly as low as 10~' amperes. 


to Precise Polarography 


One of the most important factors re- 
sponsible for the high stability of the .m- 
plifiers employed in modern pH mete’s is 
their utilization of the principle of nega! ive, 
or inverse, feedback. This has the effect of 
making the amplification of the circuit 
practically independent of variations in 
the properties of the vacuum tubes. The 
fundamental principle of feedback cir- 
cuitry may be understood qualitatively 
by consideration of Figure 8. An input 
signal voltage of magnitude E£;, is fed into 
an amplifier having an amplification factor 
n, and appears as an output voltage of 
magnitude n-Ein = Eout- A fraction, f, 
of this output is then fed back into the 
input circuit in opposition to the original 
signal. Thus, the net input signal is now 
Ei. — f-Eou, and the net output is 
n- Ein —f-n-Eout. Hence: 


i 


Easy to Use Recording Electro-Polarizer by 
American Optical Gives Accurate Analyses Fast ! 


| 


This newly developed instrument fills the need for a 
polarographic unit well suited for a variety of qualitative 
and quantitative applications in industrial chemistry as 


well as biological, medical, organic, inorganic and physical 
chemical analyses. 


Now you can select any polarization range or rate you 
desire with complete confidence. Voltages are set against 
a standard cell and the recorder calibrated to insure con- 
sistency of results. In addition, an instantaneous clutch 
release gives you an exact syncronization of chart to span 
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voltage drive. 


B. 
Small, compact and portable . . . only 45 pounds, the lightest 


instrument of its kind sold today. And when you compare Figure 8. Illustrating the principle of feedback 
tabilizati f lification. 1. input voltage; 
costs you'll see that the AO Recording Electro-Polarizer is 
voltage; 5. feedback voltage. A. Net output 
is a function of input, amplification factor, and 
feedback. B. A decrease in the amplification 
Contact your AO Representative now. He will be glad to factor is compensated by a corresponding de- 
crease in the magnitude of the feedback voltage. 
arrange an instructive demonstration of all the features leaving net output constant. 


which are unique to this fast, versatile instrument. 


really inexpensive. 


Bout = n:Ein — f-n-Eout 
— — Rearranging this equation: 
Dept. U6 


Please send full information on the AO 
Recording Electro-Polarizer. | 


NAME If n is large, and f is not too small. \.e., if 
| both the amplification factor and t! feed- 
back are considerable, 1 + f-n be 
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CORROSIVE LIQUIDS 


J.T. BAKER’S “EASY OFF-EASY ON” 


1. TIGHT SEAL when bottle ar- 
rives at your laboratory, special 
inert plastic protects purity. 
(Glass-stoppered bottles may 
leck in transit, plaster of Paris 
protective coating deteriorates 
with leakage. Fragile ampoules 
require bulky shipping con- 
tainers.) 


Plastic 
Bottle 


« TIGHT SEAL AND RESEAL 
« NO PLASTER TO CRUMBLE 
« NO GLASS AMPOULE NECK TO BREAK 


2. EASY OFF! Simply un- 
screw the Kel-F cap and 
chemical is ready to pour. 
(No ampoules to file and 
break, no glass to splin- 
ter, no plaster dust to 
cause contamination, no 
twist and tug to free a 
glass stopper.) 


lowing J. T. Baker chemicals 


packaged with an 
Off—Easy On” cap: 


Acetyl Chloride, Reagent 
Antimony Pentachloride, Reagent 
Benzoyl Chloride, Reagent 
Bromine, Reagent 

Bromine, Purified 

Phosphorus Oxychloride, Reagent 
Phosphorus Trichloride, Reagent 


Stannic Chloride, Reagent, Anhydrous 


Selenium Oxychloride, Technical 
Thionyl Chloride, Purified 


3. STRONG, SAFE. Kel-F 
cap won't break in your 
hands or if dropped. Re- 
silient inner liner helps 
prevent leakage of liquid 
or vapor. No spurt or 
splash when pouring. 
(Glass-stoppered bottles 
may freeze or snap at 
neck when opened, with 
danger of chemicai spill- 
ing or splashing.) 


4. EASY ON! To effect a 
tight reseal, simply screw 
the Kel-F cap back on 
the as you would 
any screw-type closure. 
(Glass -stoppered bottles 


5. EASY STORE! Bottles 

sealed with the New 

Kel-F cap and insert are 

not oversize. Tight 
the 


storing under a “othe 
(Amp and glass- 


may leak vapor, amp 
are troublesome to re- 
seal tightly.) 


stoppered bottles are 
taller and may require 
special shelves. Old-style 
containers must often be 
stored under hoods.) 


You'll like the new J. T. Baker “easy off — easy on” 
Kel-F® cap for corrosive and atmosphere-sensitive liq- 
uids. With a twist, the cap is off. Merely twist again to 
make a tight reseal. It’s easy, quick and safe —no fuss, 
no nuisance, no bother. Just use as you would any 


screw-type closure. 


THE NEW “EASY OFF — EASY ON” KEL-F® CAP... ANOTHER J. T. BAKER 
“FIRST” IN PACKAGE DESIGN TO MAKE YOUR JOB EASIER AND SAFER. 


od) J.T. Baker Chemical Co. 


Phillipsburg, New Jersey 


®Registered trademark of The M. W. Kellogg Co. for a polychl 
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reduced merely to f-n, and the equation 
becomes: 


Eout 1 
Eu = f = constant 


Therefore, the output signal is propor- 
tional to the input signal, and independent 
of the amplification factor, or variations 
in it. 

Figure 8 shows the significance of these 
equations in a graphic form. Figure 8A 
shows the relation between input, output, 
and feedback voltages for a given amplifi- 
cation factor. If the properties of the 
amplifier drift during use, so that the 
amplification factor becomes, e.g., smaller, 
as depicted in Figure 8B, the output signal 
would tend to be smaller. However, this 
causes the feedback voltage to be smaller, 
which in turn causes the net input 
(Ein — f-Eout), to be larger. This tends 
to make the output larger, thus com- 
pensating the initial effect. The feedback 
constitutes a built-in correction factor that 
automatically adjusts for variations in the 
amplifier’s characteristics, and maintains 
an output that is a faithful and constant 
enlargement of the input function. 


Comparison of pH Meter Types 


Each of the different types of high- 
impedance voltage measuring technique 
has its special area of application. A 
potentiometer circuit is primarily suitable 
for a null-balancing instrument. That is, 
the amplifier and current-detecting device 
are used to detect the balance point, rather 


than to give a quantitative reading of the 
extent of unbalance. The slidewire con- 
tactor is adjusted manually until the null 
is found, and the setting is read. Null 
balance has the advantage that it is more 
accurate than direct deflection. In the 
balanced condition, no current flows 
through the pH-sensing electrodes, so 
there should be no polarization or [R-drop 
error. However, finding the null balance 
is time-consuming, and during this process 
appreciable current does flow through the 
sensing electrodes if a conventional po- 
tentiometer-with-vacuum-tube-amplifier is 
used. With the potentiometer-and-elec- 
trometer-tube instruments, the grid cur- 
rent is larger while the balance point is 
being sought than it is in the balanced 
condition, for when the system is out-of- 
balance, the grid potential may be negative 
enough to draw substantial numbers of 
positive ions to it. 

Consequently, the potentiometric 
method is suitable for work in which ac- 
curacy is more important than convenience 
or speed, and time can be taken to ap- 
proach the null balance with appropriate 
care. When an apparent null balance has 
been found, the electrodes should be given 
time to recover, and then the balance 
should be rechecked. Since the amplifier 
is utilized solely as a yes-or-no device, 
choppers and feedback stabilization are 
not necessary. 

Direct-reading pH meters employing 
electrometer tubes are relatively simple 
and inexpensive. They have the advan- 
tage of presenting the output rapidly and 
in a convenient form, but are subject to 


zero-point drift and electrical noise. They 
are conveniently adaptable to operation 
from the 110-volt, ac line, whereas n\\|I- 
balance pH meters are more easily Je. 
signed for battery operation. Feedb:ck 
circuitry is important in stabilizing these 
instruments. 

The accuracy of a direct-reading ins‘ ru- 
ment cannot be better than the linea: ity 
or calibration of the meter employed for 
the read-out; this is commonly 1% of 
full-scale deflection, although it can b as 
good as +0.1% in high-quality meters 

A direct-reading, electrometer-based »H 
meter is particularly useful where a |: ge 
number of measurements of limited ac- 
curacy is required, as in some clinical ind 
control laboratory work. 

The instruments based on the use of the 
chopper-amplifier or the vibrating-reed 
condenser combine speed and convenic ice 
of reading with high accuracy. The cir. 
cuitry is relatively complex, and corre- 
spondingly expensive. 


Other Design Considerations 


A number of additional factors are in- 
volved in adapting the high impedance 
voltmeter to convenient use as a labora- 
tory pH meter. The source of power for 
these instuments may be either batteries 
or the 110-volt, ac line. Batteries are a 
very stable, noise-free source of voltage 
and power, but have the disadvantage of 
having a limited useful life. As the in- 
ternal resistance rises, and the voltage- 


(Continued on page A488) 


PHOTOVOLT Electronic pH METERS | 


Acomplete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier plug-in units. 


* Single range 0-14, scale length 3°, readable to 0.1 pH unit. 
__* Fully stabilized, simple, compact, available with carrying case. 


* A full-fledged pH meter usable with all types of electrodes. 
Write for Bulletin #195 


Line-Operated Model 115. 
~ ® Single range 0-14; scale length 4”, readable to 0.05 pH unit. 


* Temperature control 20-60°C, available with carrying case. 


$135.— 


© Additional millivolt scale for redox measurements. and titrations. 


_- Write for Bulletin #225 


Line-Operated Model 110 
* Single range 0-14, scale length 7”, readable to 0.02 pH unif. 

* Temperature control 0-100°C, voltage selector for 80-260 volits. 
* Available with carrying cover & baseboard for bottles, beakers. 


Write for Bulletin #105 


Battery-Operated Model 125 
*. Single range 0-14, scale length 512", readable to 0.03 pH unit. 
* Only 3 batteries, standard radio type, 2,000 hours of service. 

'* Available with carrying frame for instrument, beakers, bottles. 
Write for Bulletin #118 


See also Bulletin #138 on pH A Meter Tester Mod. 25 for pve ws the performance 
of pH meters without electrodes or buffers, applicable to pH meters of any make. 


PHOTOVOLT. 
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$1 


$235.— 


CORPORATIG 
95 MADISON AVENUE, N. Y. 16, 
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E-C APPARATUS SERIES 500 
COUNTERCURRENT FRACTIONATOR 


e ALL GLASS extraction train. 
e BALL-JOINT connections. 


e TEFLON-LINED screw caps for access 
to each tube. 


e COMPLETELY CLOSED extraction train. 


e ACCESSORY CONNECTORS for re- 
cycle or single withdrawal operation. 


e RACK-MOUNTED assembly. 


e SINGLE OPERATION empties all tubes 
simultaneously. 


e INTERCHANGEABLE BANKS for quick 
assembly. 


e INTERCHANGEABLE RACKS for 100 
20-ml tubes; or 35 80-ml tubes. 


e AUTOMATIC DRIVE totally enclosed 
in stainless steel cabinet. 


e CYCLE ADJUSTMENTS by panel con- @ EC520 COUNTERCURRENT FRACTIONATOR with two racks 


trols. of 100 20-ml tubes on base 24” x 34”. 


e ADJUSTS for equilibration, settling, 
drainage, decantation. 


SPECIFICATIONS 


EC520 COUNTERCURRENT FRACTIONATOR: 100 tube ex- 
traction train, mounted on base 24” x 34” with wheeled stand; 
space for second 100 tube rack when needed. Extraction train: 
100 tubes, all glass, with Tefion-lined screw caps, mounted in 
banks of ten tubes connected by ball joints; volume 20m! per 
tube. Automatic drive for 110-120v 50-60cy AC, totally en- 
closed; each phase of cycle controlled by panel adjustments; 
predetermining counter to record and control the number of 
cycles. 


WITH ALL NECESSARY ACCESSORIES $3100 
ADDITIONAL RACK WITH 100-TUBES $1390 


@ EC502 TWENTY-TUBE COUNTERCURRENT FRACTIONATOR 
for manual operation. This small compact unit employs two 
banks of tubes identical to the above extraction train. It is es- 
pecially useful in preliminary separations of complex mixtures 
and for complete separation in favorable cases. Up to 50 cycles 
can be conveniently run in this unit. 


COMPLETE WITH RECYCLE CONNECTOR $265 


E-C APPARATUS COMPANY 


538 WALNUT LANE, SWARTHMORE, PA. 
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LOMB 
STEREOMICROSCOPES 


FEATURING 


ER 


CONTINUOUSLY 
VARIABLE POWER 


Here’s a completely new optical concept to speed 
and simplify work requiring 3D views. Just turn 
the magnification knob and watch the crisp stereo 
image zoom to the exact size you need. Not just 
a few fixed powers, but avy power within the wide 
stereo range. The newest step forward to faster, 
easier 3D work ... exclusive with Bausch & Lomb. 


Featuring Exclusive POWER POD Design Concept 
e Sealed to prevent dust and foreign matter 
from entering optical system! 
No nosepiece! 
No individual objectives . . . 
no objectives to change! 
No image jump! 


No image blackout! 


Featuring NEW LOW PRICE 
BAUSCH & LOMB OPTICAL CO. q ... about one-third lower than previous line! 
66145 St. Paul Street, Rochester 2, N.Y. 


O Sead me new B&L Stereomicroscope Catalog D-15. 
0 Schedule a demonstration at my convenience. 


Name, Title BAUSCH & LOMB MAIL COUPON NY! 


America’s only complete optical source 
... from glass to finished product 
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GAS BALLAST PUMPS BY LEYBOLD 
Famous for Design, Quality and Dependability 


Leybold is known the world over for outstand- 
ing design, workmanship and quality. The 
Leybold name is your assurance of trouble-free 
satisfaction, superior pump performance and 
extra years of service. 


Gas Ballast Prevents Condensation 


The Leybold Gas Ballast design actually pre- 
vents condensation of vapor in the pump be- 
fore it can occur. It eliminates contamination 
of pump oil by condensed vapors; prevents 


contamination from lowering ultimate pres- 
sures ; and reduces oil changes and maintenance. 
The Leybold Gas Ballast system is far superior 
to conventional methods that merely minimize 
the harmful effects of condensation. 

Leybold pumps can be operated with or with- 
out the gas ballast feature so that you get the 
advantages of both gas ballast and oil-sealed 
rotary vane pumps. 

Write for a complete, illustrated catalog of 
Leybold Gas Ballast Laboratory Pumps. 


NGLE-STAGE 
ROTARY VANE 
GAS BALLAST PUMP 

Free 33 liters /min 


ROTARY VANE 
“GAS BALLAST PUMP 
Free Air Speed, 33 liters /min 


Ultimate Vacuum, mm 
‘With gas ballast, 1x10-2 


Without gas 
CE35) 


ballast, 2x10-5 


SINGLE-STAGE 
ROTARY VANE 

GAS BALLAST PUMP 
Free Air Speed, 100 
Ultimate Vo 


ROTARY VANE 

GAS BALLAST PUMP 

Free Air Speed, 100 liters /min 

Ultimate Vacuum,mm Hg 

gos ballast, 1x10-? 

gas ballast, 2x10-5 
$42 


6001 SOUTH KNOX AVENUE 
CHICAGO 29, ILLINOIS, U.S.A. 


ARTHUR $.LaPINE and COMPAN 


MANUFACTURERS & DISTRIBUTORS 
LABORATORY SUPPLIES « EQUIPMENT « REAGENT AND INDUSTRIAL CHEMICALS 
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under-load falls, the battery must be re- 
placed. Even batteries delivering very 
small currents, or no current at all, have a 
limited life. The effective lifetime of a 
battery delivering no current to an ex- 
ternal circuit is called the ‘shelf life,’’ for 
it is the same as the life it has while sitting 
in storage, waiting to be used. The shelf 
life depends upon ambient conditions of 
temperature and humidity, as well as on 
the interior construction, which determines 
the tendency for internal electrolysis to 
occur. Although it is occasionally a 
nuisance to have to change batteries, it is 
downright dangerous not to, when de- 
terioration sets in. Old batteries may 
leak and spread corrosive chemicals inside 
an expensive instrument, leading to ex- 
tensive and costly damage. 

For these reasons, some models of pH 


meters have been designed to operate 
directly on power derived from the ac line. 
This works well for direct-reading meters 
based on the electrometer tube. However, 
if a null-balance instrument is desired, a 
source of stable de is needed for the slide- 
wire. If this is to be obtained from the 
110-volt, ac line, an expensive rectifier- 
voltage-regulator circuit must be added. 
Chopper-amplifier and dynamic condenser 
type pH meters can be completely ac- 
operated. All line-operated instruments 
should be stabilized by feedback to elimi- 
nate drifts and fluctuations originating 
from surges of the supply voltage. 

A pH meter can only give information 
about voltages, since it is a voltmeter. 
The reading of pH’s in the scale of such a 
meter can be accurate only if all factors 
that influence the relationship between 


POLARIMETERS AND SACCHARIMETERS 


Gor Information Concerning 
e VISUAL POLARIMETERS OR SACCHARIMETERS 
e PHOTOELECTRIC POLARIMETERS OR SACCHARIMETERS 
PHOTOELECTRIC SPECTRO-POLARIMETERS 
e AUTOMATIC POLARIMETERS OR SACCHARIMETERS 


Write to 


O. C. RUDOLPH & SONS, INC. 


Manufacturers of Optical Research and Control Instruments. 


P. O. Box 446 
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voltage and pH are controlled or correct:.d 
for. One of these factors is the tempera- 
ture, for as the Nernst equation shows a 
change in pH of one unit corresponds t« a 
change in voltage of 2.303RT/F volis. 
This varies from 54.2 millivolts per ,H 
unit at 0°C to 70.0 millivolts/pH at 80°C. 
Many pH meters have a built-in adjusting 
resistor that is designed to regulate *he 
slidewire or electrometer voltage in p:o- 
portion to the ambient temperature. 
Other models of pH meters use a tempe’a- 
ture-sensitive resistance, such as a therm is- 
tor, to compensate automatically for «he 
temperature of the sample. Meters t)at 
do not have temperature compensation 
come equipped with charts or nomograjhs 
from which the pH corresponding to the 
meter reading at any temperature may 
be read. 

Most pH meters are usable for othier 
laboratory applications than the measure- 
ment of pH. They are applicable to any 
voltage measurement, and it is a con- 
venience to have the scale marked directly 
in volts, in addition to pH units. The 
instrument should have a built-in standard 
cell, so that calibration of the slidewire can 
be carried out frequently and conveniently. 

It has been pointed out above that the 
measurement of the voltage of a high 
impedance source requires a specialized 
type of instrumentation. It will readily 
be appreciated that this measurement can 
be seriously interfered with by the exist- 
ence of leakage paths within the circuitry 
of the instrument. Hence, a well-designed 
pH meter has its circuit laid out with the 
maximum spacing between points at dif- 
ferent potentials, particularly in the input 
side. High-quality insulators of quartz, 
ceramic, or low-conductivity plastic are 
used, and the input section may be her- 
metically sealed in a dry atmosphere, or 
may be kept dry with a desiccating agent. 
Miniaturization of pH meters is difficult 
to achieve without creating serious prob- 
lems from leakage. 

A high impedance circuit is prone to 
the pickup of stray electric signals which 
are radiated from nearly all ac instruments, 
electric lights, motors, etc. This is mini- 
mized in most pH meters by surrounding 
the input section with a sheet metal shield, 
and by appropriate grounding. The 
pickup problem tends to be greater with 
line-powered than with battery-operated 
instruments. 
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The New SARGENT Model XV 
RECORDING POLAROGRAPH © 


offers you— 


FULL 10 INCH 
CHART 


1/110% ACCURACY 
OF 
MEASUREMENT 


TEN STANDARDIZED 
POLARIZING RANGES 


This new Sargent Polarograph gives you a Current Ranges: 19, from .003 to 1.0 #A/mm. 
large 250 mm (10 inches) chart and the highest Current Sensitivity: standard specifications, '10 
accuracy and current sensitivity at the lowest —- Ranges, : to —1; —1 to —2; —2 to —3; —3 to —4; + .5 to —5; 
ice of an n writin larographic instru- s to —2; —2 to —4; +1 to —1;0to —3; +1.5 to —1.5. 
price of any pe g§ polarograp Balancing Speed: standard, 10 seconds; 1 second or 4 seconds optional. 


ment on the market. Bridge Drive: synchronous, continuous repeating, reversible; rotation 


time, 10 minutes. 
current axis, 250 mm; voltage axis, 10 inches equals one 
bridge revolution. 


It offers you optimum specifications based on Chest Seales 
over twenty years of leadership in design, manu- 


facture and service in this specialized field of Current Accuracy: 1/10% 

The polarographic method is capable of repro- 
ducibility to 1/10% and analytical accuracy to Writing Plate: 10% x 12% inches; angle of slope, 30°. 

%%. To make use of this facility, the instru- Standardization: manual against internal cadmium sulfate standard cell 
ment must be accurate to 1/10% and chart for both current and voltage. 

space must be provided for recording large Damping: RC, four stage. . 

steps to achieve measuring precision. We strongly Pom: ball 
aise against the purchase ofany polarograpkic powered 6 
instrument using miniature (5 inch) charts and Potentiometric Range: 2.5 millivolts, usable as general potentiometric recorder. 
low gain balancing systems in the 1% order of Finish: case, enameled steel; panels, anodized aluminum; writing 
precision. steel; knobs and dials, chromium 
This Model XV is adaptable to 10* M deter- 3x17x10. 

minations with the S-29315 Micro Range Net Weight: 65 pounds. 

Extender. Catalog number $-29310 with accessories and supplies. . . .$1585.00 

Registered Trade Mark, Patents Pending For complete information write for Sargent Polarograph XV literature 


E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH. « DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. * SPRINGFIELD, N. J. 
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Analyzes awider Non-radioactive, no 
_rangeofsamples, hazardous materials 
including fixed gases are used 


At least 1000 times 
more sensitive than 
thermal conductivity 


Answering the need for better detection methods in chrom- 
atographic analysis, Burrell has developed a new ionization 
detector for use with the Burrell Kromo-Tog. Electrons for 
ionization are supplied by emission, providing extremely 
high sensitivity and fast linear response. Changes in flow 
or temperature have no adverse effects. Ready control of 
the ionizing energy provides flexibility for many special 
techniques. Method is non-radioactive. 


Order now for early delivery or request more data. 


BURRELL IONIZATION DETECTOR, Complete with detector 
cell and electronic controls but without vacuum pump. 


For The Kromo-Tog, Models K-1 or K-2, right-hand side 
Cat. No. 340-250 


For The Kromo-Tog, Model K-2, left-hand side 
Cat. No. 340-251 cub 


Duo-Seal high-vacuum pump, motor driven 
Cat. No. 72-702B 


E (F.0.B. Pittsburgh, Pa.) 


BURRELL CORPORATION 


Scientific Instruments and Laboratory Supplies 
. 2223 FIFTH AVENUE, PITTSBURGH 19, PA, 
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Phone your 
MC&B Distributor 
or write 

for your copy 

of this 

new, expanded 
Catalog... 


@® Formula listed for each item 
@ More than 200 New items 


@ 4500 Laboratory Chemicals 


Ask your MC&B 
Distributor, cr write direct 
for your copy 


Matheson Coleman 
& Bell 


Norwood (Cincinnati 12), Ohio 
East Rutherford, New Jersey 
Division of 

The Matheson Company, Inc. 


“For Foiontists 
BURRELL 
 WNew, Richly sensitive 
Organic 
% 
. 
{ 
4 
nee 


3.2122 CAP AND BULB 
BRIDGE ASSEMBLIES (10) 


REMOVABLE 


RUBBER SLEEVES OF STAINLESS STEEL % 


ROTARY EVAPO-MIX 


For the rapid and simultaneous evaporation 
under controlled temperature and vacuum of 
samples collected from a chromatographic 
column, centrifuge tubes, or by solvent extraction. 


FEATURES 


@ Controlled circular virbation creates deep swirling to 
prevent “bumping” during heating under vacuum. 

vortex 

created 

by 

eccentric 

motion of 

unit 


VIBRATION SWITCH 
Arrows indicate 


eccentric motion 
of unit 


@ Internal variable voltage transformer controls vibration 
rate. 

@ Simultaneously evaporates 10 test tubes or centrifuge 
tubes, 16-25 mm diameter. 

@ Connects to efficient water aspirator as vacuum source. 

@ Automatic thermoregulator controls temperature of 
water bath. 

@ Price complete . se $436.00* 

With the Rotary Evapo-Mix it is possible to achieve in a 

single test tube evaporation rates of water of 1.0 ml/min; 

ethonal, 4.2 ml/min; methonal, 4.5 ml/min; ethyl acetate, 

7.2 ml/min; and for acetone 10.0 ml/min; with all 10 test 

tubes attached, evaporation rate decreases approximately 

25%. 


Request Bulletin 3-2100 for complete details. 

FLASH EVAPORATORS For the evaporation of aqueous solutions, high boiling point solvents, strong acids, 
alkalis and radiactive materials without contaminating back-drip. 


* Vacuum Manifold only, made of pyrex-brand glass also available. 


U.S. PATENT 2,865,445 


UNIVERSAL MODEL 
Standard equipment in most laboratories. Preferred for per- 


FEATURES Glass-to-glass connections the evapo- 
rating system prevent ary possibility of contamination. Dis- 
tiation occurs only within glass. * Balanced design permits 


smooth rotation without drag and larger output without loss 
of material. * High torque, totally enclosed motor. * Build it 
up with accessories for large scale work and temperature 
control. * Grows with your requirements. ¢ Unit can be easily 


taken apart for cleaning. ° Prices start from $148.45. 


manent installations and for heavy duty operation, but with 
all basic features of Portable Model. For continuous or batch 
operation, with easy conversion from one to the other. Model 
FE-2 Batch $215.50. Model FE-2C for continuous operation 
$330.00. 


Request Bulletin FE-1000 for details. 
Immediate delivery, all prices F O.B. , All prices subject to change without notice. 


i Laboratory Apparatus 
| Precision Instruments 


LABORATORY GLASS & INSTRUMENTS CORP. 


147th STREET, 


ADirondack 4.2626 


New 31, 
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_ EVAPORATE MULTIPLE FRACTION CUTS DIRECTLY 
TUBES IN 10-20 MINUTES! 
7 
BUCKLES 


CENTRIFUGING 
BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its ‘2 to 4 Student’ capacity, 
eliminates student “waiting time,’ 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is littlé lost “waiting time." 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 

Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE. .. Compact (10" in diameter) machine 
requires minimum of table space. 
Light and portable—weighs only 11% Ibs. 


_ This six-place centrifuge (for 5 mi. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


‘Economically priced, strongly constructed with a chemical- 

resistant finish, the Adams Analytical Centrifuge is maintenance- 

_ free...oilite bearings need no lubrication for 2 years. Brushless, 

sparkless motor eliminates fire hazard, 110-115 volt, 6G cycle, 
AC motor {transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six 
5 ml. ungraduated taper bottom glass tubes 


ATTRACTIVE QUANTITY DISCOUNTS. . . Order from your supplier, 


or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 


NEW YORK 10 
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Out of, the 


EDITOR’S BASKET 


When writing for additional infermation about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. Pamphlets, 
booklets and similar literature are gratis unless otherwise specified. 


New Apparatus Equipment 


p Precision Scientific Co., 3737 W. Cort- 
land St., Chicago 47, Illinois, announces 
the production of a gas ballast version of 
its recently introduced Model 150 Vacuum 
Pump. The gas ballast version utilizes an 
adjustable vent to eliminate undesirable 
vapors from the vacuum system. 


p> The American Instrument Co., 8030 
Georgia Ave., Silver Spring, Maryland, 
announces the development of a new high- 
temperature bench-model oven that offers 
excellent constancy and uniformity values 
at temperatures ranging from 125 to 
1000°F. 


p> Eberbach Corp., P. O. Box 63, Ann 
Arbor, Michigan, announces two new 
Water Bath Shakers with deep stainless 
steel baths. Temperature control is from 
ambient to 80°C plus or minus 0.5°C. 
Speed of shaking is selective in a wide 
range; stroke length is adjustable; water 
level device adjusts and maintains bath 
depth; operation is practically silent. 


» A new pushbutton-operated X-Y Plot- 
ter incorporating such features as vernier 
scale ranges, highest accuracy and ease of 
operation is offered by its designer and 
developer, Librascope, Inc., a subsidiary of 
General Precision Equipment Corp., Glen- 
dale, California. 


> VECO lox bead and probe type thermis- 
tors are now available for use in the 
measure and control of low temperature 
liquids. Convenient resistance values in 
liquid nitrogen are easily read and con- 
trolled with these new type thermistors. 
They are produced by Victory Engineer- 
ing Corp., 586 Springfield Road, Union, 
New Jersey, 


> Central Scientifie Co., 1700 Irving Park 
Road, Chicago, Illinois, is introducing a 
new electric laboratory hotplate combined 
with « magnetic stirrer which can be oper- 
ated as an independent stirring unit, as a 
heating plate, or both can be operated 
simultaneously, 


> An ultraviolet analysis cabinet for use 
in chromatography aptly named the 
Chroniato-Vue has been introduced into 
the laboratory equipment field. This 
Single instrument contains sources of near 
ultraviolet, far ultraviolet and white light. 
Contact Ultra-Violet Products, Inc., San 
Gabric!, California. 


> A new principle of mixing and stirring 
in test tubes without corking, capping, or 
inserting anything into the test tube in- 


volves a unique patented motion which 
creates a vortex and rapid mixing. The 
Kraft Manufacturing Co., 68-60 14th St., 
Flushing 67, New York, is the producer. 


> Extremely accurate and dependable 
fractionation of minute quantities of 
liquids, down to tenths of 1 ml, is possible 
with a transistorized drop counter re- 
cently developed by LKB-Produkter 
Fabriksaktiebolag of Sweden for their 
RadiRac Automatic Fraction Collector, 
distributed by Ivan Sorvall, Inc., Nor- 
walk, Connecticut. 


> Burrell Corp., 2223 Fifth Ave., Pitts- 
burgh 19, Pennsylvania, has developed a 
highly-sensitive ionizatioa detector for 
gas and vapor chromatography. De- 
signed for use with the Burrell Kromo- 
Tog, the new ionization detector is at 


(Continued on page A494) 


Ageless 
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of Proven Durability 


“U.S.” CHEMICAL PORCELAIN SINKS 


Substitute materials may come and go, but solid chemical por- 
celain stands out as the one material with a record of proven 
performance against time and corrosion through years of usage. 
In many installations, sinks of chemical ceramic have been in 
service for 100 years and more — often outlasting the building 
itself! There is positive assurance of continuous dependable 
service in the years ahead when your plans include “U.S.” 


Chemical Porcelain Sinks. 


You get lasting beauty, too! The modern, smooth gray glaze 
finish is an integral part of the solid porcelain body. Can’t peel 
or flake off, won’t absorb stains or odors, never needs honing or 
scouring. Safely handles all corrosive chemicals and acids in 
normal laboratory use — no need to consult “chemical resistance” 
charts. One-piece seamless construction with rounded corners for 


ease of cleaning. 


Wide range of standard types and sizes for prompt delivery. 
Check your Laboratory Furniture Dealer or write direct for 


Catalog L-8. 


STO 


CHEMICAL CERAMICS DIVISION 


NEWARE 


AKRON 9,OHIO- 
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NOTHING 
MEASURES 
UP TO... 


FOR THERMAL SHOCK RESISTANCE, 
CHEMICAL INERTNESS IN TUBING 


Sand-surfaced, glazed or 
satin-surfaced and trans- 
parent... in all normal 
lengths and diameters. 
Homogeneous, transpar- 
ent, free from chemical 
impurities. Useful to 
1000°C. 


FOR GUARDING THE REAL PURITY OF 
YOUR COMPOUNDS IN CRUCIBLES, RE- 
TORTS, MUFFLES, DISHES, TANKS, 
POTS, TRAYS xf 


Non-absorbent, non-cata- 
lytic, non-porous, immune 
to extreme electrical, 
thermal and chemical 
conditions. Many sizes 
and types in stock. 
Prompt delivery for spe- 
cial sizes. 


FOR OUTSTANDING ELECTRICAL PROP- 
ERTIES, STRENGTH, IMPERMEABILITY 
IN ELECTRIC IMMERSION HEATERS, 
BALL & SOCKET JOINTS, STANDARD 
TAPER JOINTS, GRADED SEALS 


Corrosion resistant, im- 

pervious to all organic 
{and inorganic chemicals 
at high temperature re- 
gardless of concentration 
(except strong caustics 
and hydrofluoric acids.) 
Immediate delivery on 
stock sizes. Custom items 
to order. 


Write for our information 
bulletins. See our ad in 
Chemical Engineering 
Catalog. 


THERMAL AMERICAN 


18-20 Salem Street, Dover 
New Jersey 


Please send technical 
data on 


Cc 


Name & Title 
Street 
City 


Zone___State__ 
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FUSED QUARTZ CO., INC. 


least 1000 times more sensitive than the 
type using thermal conductivity. With 
it, a wider range of compounds, including 
fixed gases, can be analyzed. 


New Literature 


@ Polyethylene, Teflon and other plastic 
laboratory ware is described in a 24-page 
bulletin recently published by Arthur H. 
Thomas Co.; P. O. Box 779, Philadelphia 
5, Pennsylvania. 


@ Metholene Esters for Alkylolamides is the 
title of a new technical bulletin offered by 
Emery Industries, Inc., Carew Tower, 
Cincinnati 2, Ohio. The procedure is 
given for using methy] esters of fatty acids 
as intermediates to produce ‘‘super”’ grade 
amides having active amide contents of 
more than 90%, compared to the less than 
70% obtained by direct amidation of free 
fatty acids. 


@ A new brochure describing the proper- 
ties, characteristics, and uses for the 
various types of aluminas produced by 
Kaiser Aluminum & Chemical Corp. may 
be obtained from Kaiser Chemicals re- 
gional sales offices, located at 3 Gateway 
Center, Pittsburgh, Pennsylvania; 518 
Calumet Building, Hammond, Indiana; 
and 1924 Broadway, Oakland, California. 


@ National Fire Protection Association, 
60 Batterymarch St., Boston 10, Massa- 
chusetts, offers the following: 

NFPA No. 36, Standard for Solvent Ex- 
traction Plants, Nationa] Fire Protection 
Association, Boston, 1959, 46 pages, 50¢. 

NFPA No. 428M, Zirconium, National 
Fire Protection Association, Boston, 1959, 
16 pages, 40¢. 

NFPA No. 48, Storage and Handling of 
Magnesium, National Fire Protection 
Association, Boston, 1959, 24 pages, 50¢. 

NFPA No. 481, Production, Processing 
and Storage of Titanium, National Fire 
Protection Association, Boston, 1959, 32 
pages, 50¢. 


@ The first issue of Donner Tech Notes, a 
4-page publication dealing with analog 
computer techniques and applications, is 
now available from Donner Scientific Co., 
888 Galindo Road, Concord, California. 
The subject of the first issue is How to 
Simulate a Non-Linear Control System with 
an Analog Computer. 


@ A new booklet entitled Chemical Loaded 


‘Molecular Sieves has just been issued by 


the Linde Co., Division of Union Carbide 
Corp. It is available by writing to the 
company at 30 East 42 St., New York 17, 


@ Commissioner of Education Lawrence 
G. Derthick today announced plans for a 
new information bulletin, Library Research 
in Progress, the first issue of which is 
scheduled for publication soon. Copies 
of the new bulletin wiil be made available 
without charge on request to the Library 
Services Branch, Office of Education, 
U. S. Department of Health, Education, 
and Welfare, Washington 25, D. C. 
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“TRIPLE BEAM BALANCE 


Model 750-5 


$19.15 


w OATT. 
WEIGHTS 


FOR WIDEST SELECTION, GREATEST 
CAPACITY SPECIFY OHAUS. THERE Is 
A MODEL TO FIT YOUR EVERY NEED. 


NEW BOX END BEAM 


High strength, die cast aluminum 
alloy, with ends cross braced. 


SLIDING POISE 
with center indicating 
panel, insures rapid 
correct readings. Elim- 
inates secondary beam 
oscillations. 


pointed beam registers 
against graduated dial elim- 
inating parallax error. 


Stainless stee! 
retief etched 
graduations for 
reading. 


extend capa: ty 
to 2610 grams 
with this hancy 
set. 


List Price $5 00 


RCE AVE. 


UNION, NEW JERSEY 


5 
rise 
pl 
\ 
\ 
2 
ANGLE-VIEW 
GRAM 
| 
GED 
a 
WRITE FOR FREE BROCHUR! 
SCALE CORPORATI 


Unretouched photographs taken during the incineration 


i Platinum crucible with 20 gr. 
* $&S Ash-Free Analytical Filter Paper. 


of S&S Ash-Free Analytical Filter Paper 
2. Ash at end stage of incineration. 


Ask for S&S “Ash-Free” Analytical Filter Papers 


For many years S&S Ash-Free Analytical Filter 
Papers have been known for their extremely low 
ash content. They have been the choice of 
chemists who must have the most precise work- 
ing tools. 


To our knowledge, there is no filter paper with 
lower ash content on the market. In fact, ash con- 
tent of S&S Quantitative Papers is considerably 
lower than all other papers we have tested — less 


MAKE YOUR OWN TESTS 
with a 


And, improved S&S methods of research coupled 
with rigid quality control methods, assure mainte- 
nance of S&S low ash standards lot after lot, for 
unsurpassed precision. 

Ask your laboratory supply house for S&S Analyti- 
cal Filter Papers—the finest, most precise filter 
paper you can specify. Yet S&S quality costs no 
more. If you would like to receive a free S&S 
Filter Paper Sampler, described on this page, just 
mail the coupon below. 


Carl Schleicher & Schuell Co. 
Dept. JC-94, Keene, New Hampshire 
Gentlemen: 


Crucible after completed incineration. 


REE $&S SAMPLER Please send me, free, an S&S Filter Paper Sampler. 


Mail the coupon for a free S&S Filter : ae 

Paper Sampler made up of many grades. Company 

There is no obligation. 
City 
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EDITOR’S BASKET 


@ The third in a series of progress reports 
on Pyroceram materials is now available 
from Director of Marketing, Corning Glass 
Works, Corning, New York. The 8-page 
brochure gives a genera] description of the 
glass-ceramic, and has detailed data on 
two types of Pyroceram. Included are 
electrical, mechanical, thermal, and chemi- 
cal properties. Effects of high energy 
radiation on Pyroceram Code 9606 are 
given. 


@ An 8-page bulletin describing their new 
line of Flowmeters is being offered by the 
Matheson Co., Inc., P. O. Box 85, East 
Rutherford, New Jersey. 


@ Platinum Metals Review, Vol. 3, No. 3, 
July, 1959, is available from J. Bishop and 
Co. Platinum Works, Malvern, Pennsyl- 
vania. 


@ The use of isobutyl alcohol as a solvent 
and chemical] intermediate is the subject 
of a new booklet (No. B-104) just released 
by Eastman Chemical Products, Inc., 
subsidiary of Eastman Kodak Co., Kings- 
port, Tennessee. 


@ The fifth in a series of Technical Bul- 
letins describing uses of radioisotopes in 
industrial research is available from Nu- 
clear-Chicago Corp., 229 West Erie St., 
Chicago 10, Illinois. The bulletin de- 
scribes the uses of radioactivity in helping 
the chemist prove a new method of analy- 
sis or extend an established method to a 
new type of unknown mixture. 


@ Kimaz, Tempered Glass Pipe is a bro- 


Acid-resistant Vuleathene 


No other complete drainage system for chemicals 
is so TROUBLE-FREE and LONG-LASTING! 


VULCATHENE 
is light, rugged 


and non-corrosive; will not dent or break! 


Economica! Inexpensive VULCATHENE costs less 

to install . . . is easily and permanently assembled with 
socket welds (polyfusion*) or threaded couplings. 

The complete line of VULCATHENE Pipes and Fittings 
makes available 1ps sizes from 14” to 6” inclusive. 

Topay some of the world’s leading names are using VULCATHENE 
in their labs, for example: Union Carbide, Philip Morris, DuPont, 
Bell Telephone Laboratories, Eastman Kodak, Bristol Meyers 
Pharmaceutical Corp., General Electric, National Gypsum Corp., 
Reynolds Metals, Titanium Metals Corp. of America, Sprague 
Electric, Texas Instruments Inc., Drexel Institute of Technology. 


There's a lot more to the Vulcathene story. . . for details, write Dept. A 


DIVISION OF THE NALGE CO. INC. 
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chure on the Owens-Illinois Kimble Gla-s 
Co.’s Glass Products Division, Toled», 
Ohio. 


@ A new folder titled Norelco Cryogene: :- 
tors—For Gas Liquefaction Systems 
available gratis from the Cryogenics | \j- 
vision, North American Philips Co., In..., 
100 Stevens Ave., Mount Vernon, N: ww 
York. 


@ A detailed survey of the present eff. +t 
to supply United States scientists with 
Russian scientific literature, released :¢ 
cently by the National Science Foundati: n, 
lists 76 Soviet journals now available ; 
English. 

The survey reports on the sources 
Soviet scientific literature, availability 
such literature in the United States, snd 
the current translation programs of p:o- 
fessional and academic groups and govern- 
ment agencies. Current methods of pro- 
viding comprehensive coverage of untraiis- 
lated Russian material are also analyzed. 
Revised and expandea from an earlier 
edition, the survey was prepared by the 
Foundation’s Office of Science Information 
Service. 

According to the survey, Providing 
U.S. Scientists with Soviet Scientific Injor- 
mation, 2026 scientific journals and serials 
are being published in the USSR. 
Since 1956, Soviet scientific materials have 
become increasingly available in the 
United States. They are listed in the 
Monthly Index of Russian Accessions, pub- 
lished by the Library of Congress and 
available from the Superintendent of 
Documents of the Government Printing 
Office. Many, although not all, publica- 
tions of individual institutions in the 
Soviet Union are available on an exchange 
basis, the survey states. The Processing 
Department of the Library of Congress 
maintains a list of Soviet institutions with 
which the library has exchange relations. 

Providing U. S. Scientists with Soviet 
Scientific Information is available on re- 
quest from the Office of Science Informa- 
tion Service of the Foundation, 1951 
Constitution Ave., N. W., Washington 25, 
D.C 


@ Matheson Coleman & Bell, 2909 High- 
land Ave., Cincinnati 12, Ohio, offers their 
new complete catalogue on Organic Chemi- 
cals, Biological Stains, Spectroquality 
Solvents, Laboratory Reagents, and Indi- 
cators. 


@ A new, 12-page bulletin on high pres- 
sure pumps has just been published by 
Autoclave Engineers, Inc., 2947 West 
22nd St., Erie, Pennsylvania. 


@ Rochester Division/Consolidated !:lec- 
trodynamics Corp., 1775 Mt. Read Bivd., 
Rochester 3, New York, offers Bu'ictin 
3-1, High-Vacuum Distillation Equip) ent. 


@ A 4-page brochure published by the 
Analytical and Control Instrument | ivi- 
sion of Consolidated Electrodyn: 
Corp., 360 Sierra Madre Villa, Pasa:‘ena, 
California, describes the Type 24--10A 
Leak Detector, which is suitable for te=ting 
of both vacuum and pressure system-. 


@ The U. S. Department of* Comnwrce, 
Office of Technical Services, ;Washi: ston 
25, D. C. offers by number: 


ee 
j 
‘ 
as 
20 
American Vulcathene 
P.O. BOX 365 ROCHESTER 2, NEW YORK 
/ / 


PB-151665 Zirconia: Its Crystailographic 
Polymorphy and High Temperature Po- 
tentials. B. C. Weber and M. A. 
schwartz, Aeronautical Research Labo- 
ratory, Wright Air Development Center, 
U.S. Air Force. July, 1958. 26 pages. 
75¢. 
pr-151150 A Method for Determining the 
Epoxy Content of Cured and Uncured 
Resins. H. C. Anderson, U. S. Naval 
jrdnance Laboratory. August, 1957. 
20 pages. 50¢. 
P-151473 The Development of an RF Mass 
<pectrometer for the Study of Combustion 
}rocesses. M. K. Testerman, Univer- 
-ity of Arkansas for Wright Air Develop- 
ment Center, U. 8. Air Force. July, 
1958. 144 pages. $2.75. 
PB-151543 Design and Use of a Gas Chro- 
natographic Apparatus for the Isolation 
of Organic Reaction Products. A. Arkell 
and M. 8. Newman, Ohio State Univer- 
sity Research Foundation for Wright 
Air Development Center, U. 8S. Air 
Force. July, 1958. 23 pages. 75¢. 


New Chemicals 


@ (f interest to petroleum chemists doing 
tracer work are the three Carbon-14 
labeled pentanes: n-Pentane-1-C'*; n- 
Pentane-2-C!4; and  n-Pentane-3-C*. 
These labeled saturated hydrocarbons are 
made available for the first time by Re- 
search Specialties Co., 200 South Gar- 
rand Blvd., Richmond, California. 


@ City Chemical Corp., 132 West 22nd 
St., New York 11, N. Y. announces the 
availability of the following chemicals: 
Bismuth Sodium Tartrate, Potassium 
Ter-Butylate, Silver Oxalate, and Thal- 
lium Columbate. 


@ Tracerlab, 1601 Trapelo Road, Wal- 
tham 54, Massachusetts, announced the 
availability from stock of radioactive 
clathrates, a unique new source of radia- 
tion which combines unusual safety with 
high specific activity. The radioactive 
clathrate, subject of a feature article in the 
September issue of Nucleonics magazine 
and discussed in ‘‘Science and the Citizen” 
in the August issue of Scientific American, 
is a crystalline form of the chemical hydro- 
quinone combined with gaseous krypton- 
85. The krypton gas is not chemically 
bound to the hydro-quinone but is me- 
chanically trapped within cages formed by 
the molecular structure of the crystal. 
Clathrates can contain more than thirty 
times the radioactivity of the same vol- 
= of gaseous krypton supplied by Oak 
ldge. 


Miscellany 


* Current Russian scientific literature 
will soon be available in abundance to 
New ‘-ngland in the Massachusetts Insti- 
tute «! Technology Library. In an effort 
to ac quire an exhaustive coverage of Iron 
Curtin technical data for the dual bene- 
fit of ite faculty and the community at 
large, MIT. has inaugurated an extensive 
exchonge system with Russian libraries 
and lis accepted the role of New England 
depository for translations of Russian 
scientific and technical journals furnished 


(Continued on page A498) 


NEW! 1959 Editions on au c.emenrs THrovcn 


Chart and 48-page Key Booklet both completely revised 
New type faces for maximum legibility. Lithographed in six colors. 


CHART OF THE ATC 5 = 
ing te the b of Outer Outer [Valence] Electrons inte completed Shale 
10 12 3, is, pty 
18 19 20 2 26 27 28 
5 
jar Sa. 
182. 
105 = 


4854. CHART OF THE ATOMS, 1959 Edition. Each, $7.50 


Write for complete circular. 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION W. M. WELCH MANUFACTURING COMPANY 
-ESTABLISHED 1880-—— 
1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 


ELECTRONIC 
Thermometer 


e Rapid, Accurate, Direct Reading 

e Low Cost, Portable, Thermistor Type 
e Many Ranges from —35 to +150° C. 
e Interchangeable & Special Probes 

e Controllers & Recorders Available 


COMPACT 
Magnetic Stirrer 


Stir at Any Angle 

In Open or Closed Vessels 
Under Vacuum or Pressure 
With or without Hotplate 


Write for literature to Dept. CE8 
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free! 
COLE-PARMER 


Scientific Equipment 


MANY NEW 

INSTRUMENTS! 

Recently Designed 
Test Proved! 


Latest information, illustrations, 
current prices on 
* EQUIPMENT 
INSTRUMENTS 
APPLIANCES 
for every type of laboratory 
... GENERAL RESEARCH 
QUALITY CONTROL 
... BIOCHEMISTRY 
... CLINICAL ANALYSIS 


PILOT PLANT AND 
PRODUCTION 
OPERATIONS 


New ... filled with facts! ... 
easy to use! Organized to meet 
your needs quickly, accurately. 
Shows latest designs, newest im- 
provements and modifications — 
provides exceptionally detailed 
specifications on items you need. 
It’s a “must” for your reference 
shelf! 


GET YOUR FREE COPY! 
MAIL COUPON TODAY! 


COLE-PARMER INSTRUMENT 
AND EQUIPMENT CO. 
224 W. Illinois St., Chicago 10, Ill. 


Please send me your FREE Scientific : 
Equipment Catalog, today! 


Name. 


Firm Name. 


Add 


by the Office of Technical Services, U. 8. 
Department of Commerce. 

Altogether O.T.S. will make available 
to M.I.T. approximately 10,000 translated 
articles and 50,000 abstracts per year for 
physics, biology, and chemistry. The 
articles are collected by O.T.S. from other 
government agencies, such as the Central 
Intelligence Agency, and made available 
to nine depositories throughout the 
country. 


% The National Science Foundation, an 
independent agency of the United States 
Government, has announced that at the 
request of the Bureau of the Budget it is 
accepting leadership in behalf of interested 
Federal agencies for establishing and main- 
taining a program of national information 
on scientific and technical personnel. 

The Atomic Energy Commission offers a 
new program which will provide students 
of small undergraduate colleges the oppor- 
tunity for specialized training in the tech- 
niques of using radioisotopes. 

The new program will utilize a 35-foot, 
bus-type, mobile training laboratory which 
can be moved to the college campus for 
presentation of a short, (two-week), con- 
centrated course on the basic techniques of 
handling radioisotopes. The mobile labo- 
ratory will be similar to one presented last 
year to the International Atomic Energy 
Agency by the United States. 

The new program is expected to start in 
the fall of 1959, and initially will be avail- 
able to colleges in the South and Southeast. 
It is particularly intended to serve the 
smaller colleges whose nuclear facilities 
are limited. 

Further information concerning the 
Mobile Isotopes Training Program is avail- 
able from University Relations Division, 
Oak Ridge Institute of Nuclear Studies, 
P. O. Box 117, Oak Ridge, Tennessee. 


* Lignite Resources in the North Central 
States is the chief subject covered in the 
Palo ‘‘Announcer 59-4-71’’ published by 
Palo Laboratory Supplies, Inc., 81 Reade 
St., New York 17, N. Y. Special equip- 
ment available from their plant is also 
mentioned. 


% As part of one large company’s aware- 
ness of the space age, Eastman Kodak has 
developed a series of “‘scientists at work” 
photographs designed especially to stimu- 
late student interest in science in Roches- 
ter, New York, area schools. 

The eleven photographs in the series are 
warm, friendly close-ups in color. They 
show scientists, with their equipment, 
concentrating on projects at Kodak Re- 
search Laboratories. The result of a sug- 
gestion by a high-school teacher, the 
photographs are proving a useful aid to 
teachers in science classrooms. 

Besides boosting interest, the pictures 
are intended to give students an idea of 
various science fields they might aim for 
—and to help provide an answer to ‘‘why 
study this?” 

In the series are photographs that can 
be related to studies in chemistry, physics, 
biology, physiology, optics, or mathemat- 
ics. The researchers in the pictures have 
educational backgrounds ranging from 
high school to the college Ph.D. Their 
work varies from laboratory assistant to a 
senior research associate. 


Dependable 
NALGON 
Plastic Tubing 


complete neutrality 


lasting flexibility 4 


40 different sizes 
(%" ID to 2” ID) 


/ lh dimensional stability 


high chemical resistance 


water-clear transparency 


N withstands autoclaving 


Provecr 


Our informative Catalog 
H-459 and a sample 
of NALGON will be sent 

on request ... Write Dept. 4 ~~ 


The NALGE Co. Ine. 


CHESTER 2 NEW YORK 


WORLD'S LARGEST PRODUCER OF PLASTIC 
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oxic 


EXPERIME 


NT: 


The analytical determination of proper balance 
between price and performance in lab glassware 


Here’s an experiment which you will be interested in trying. Though 
it pertains more to economy than to a physical state or condition, it 
does offer the sound analytical reasoning which you, as a scientist, 
must welcome. 

The premise is this: laboratory glassware is an “expense” item in 
schools and colleges and by cutting this expense substantially every 
science instructor makes available to himself additional money with 
which to purchase other equipment for his laboratory. 

This premise is based, first, on the fact that quality is maintained 
and, second, that the saving involved is substantial enough to warrant 
this time necessary to effect it. 

Actually, this experiment demands little analytical determination 
to ascertain the possible savings involved. One glance at the com- 
parative price chart listed below will show you the kind of savings to 
which we refer. 


Remember . . . these prices are for Doerr Diamond D quality : 


glassware . . . glassware which we are proud to emblazon with our 
Diamond D trade mark. 

If you want facts to prove to school officials and school boards 
your contention that you can effect substantial savings on laboratory 
glassware, send for our booklet, “FACTS” . . . About The Economics Of 
Laboratory Glassware”. Write to: Doerr Glass Company, Dept. J. 
Vineland, N. J. 


COMPARATIVE LIST PRICE CHART 


ITEM BRAND A BRAND B 


PIPETTE (1 ml in 0.01) $1.31 $1.57 
(Serological) 


PIPETTE (5 ml) 1.19 1.36 
(Volumetric) 


PIPETTE (1 ml) 1.14 1.28 
(Ostwald) 


CENTRIFUGE TUBE (15 ml) 1.28 1.28 


FLASK (100 ml) 2.73 3.01 1.99 
(Glass Stoppered) 


CYLINDER (100 ml) 2.71 2.94 1.48 


SEPARATORY FUNNEL (250 ml) 6.22 6.56 5.21 
(Squibb) 


NOTE: All Diamond D glassware is sold exclusively through 
laboratory supply dealers and cannot be purchased 
direct. We will gladly send you the address of the 
gd lab supply house that carries the Diamond D 
ines. 


| Please send me FACTS BOOK 


| NAME 


DIAMOND “D" 


COMPANY 


STREET 
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Introducing .... 


The new 


DREIDING 


STEREOMODELS 


(Patents Pending) 


DESCRIPTION OF THE NEW DREIDING STEREOMODELS 


The Steroemodels are molecular models of a new type. They 
are especially suited for consideration of sterochemicai factors, 
such as occur in conformational analysis or in the study of 
reaction mechanisms. The units consist of little rods and tubes 
that are soldered together at a point representing the atomic 
nucleus. The tubes and rods of any one unit correspond to the 
sigma bonds of the represented atom (C, O, H etc.) The 
lengths of these tubes and rods are proportional (0.4 A/cm) 
to the internuclear distance between a hydrogen and the 
respective atom. The free ends of these tubes and rods 
represent the nuclei of hydrogen atoms and, therefore, each 
unit alone is the model of the simplest member of a homolog- 
ous series CH,, HO, NH; etc 


The units are assembled to more complicated models by intro- 
ducing the rod of one unit into the tube of another. A rod 
can be pushed into a tube only to that point where the dis- 
tance between the centers of the combined units becomes 
proportional (0.4 A/cm) to the internuclear distance of the 
bound atoms. Thus a C—C bond is obtained from two C—H 
bonds, a C—O bond results from a C—H and a O—H bond 
and the combination of a C—H and a N—H bond gives a 
C—N bond. It does not matter, whether a rod of one 
unit is fitted into a tube of another or the other way around. 
In both cases the same internuclear distance results. 


A push button type of fixation mechanism holds two units at 
the desired internuclear distance without hindering the free 
rotation of the rods in the tubes. This avoids the spontane- 
ous disruption of larger molecules during manipulation. 


Models which are constructed in this way are exact replica 
of the geometrical relationships in the molecules (distances, 
angles etc.) and can at the same time imitate the internal 
rotations (conformational changes). By measuring the dis- 
tances of nonbonded nuclei in different conformations of the 
model and translating them into Angstréms with the factor 
0.4 A/cm, one can estimate the interaction of non-bonded 
atoms and thus the relative energy content of the different 
conformations. 


When two or more atoms are attached to each other by 
bonds that cannot be rotated under or conditions they 
are represented in the Stereomodels as a single unit. The two 
or more principal atomic nuclei are soldered together in the 
correct ces. From them radiate the rods and tubes in 
such numbers and directions as correspond to the bonds 
towards hydrogen atoms. This manner of construction 


eee & for example to omy or triply bound atom pairs 


C=O, C=C etc.) Benzene and polycyclic aromatic 
pecon can be constructed from two-carbon units, which are 
called aromatic double bonds. 


THE STEREOMODELS CAN BE CHARACTERIZED BY THE FOLLOWING PROPERTIES: 


a) Only the central axes of the sigma bonds are shown. The 
electron clouds are omitted, thus affording a clear view of 
the geometrical relationships and permitting the measure- 
ment of internuclear distances. 


Internuclear distances and valence angles are represented 
accurately. Measurements on the Stereomodels can 
thus be translated tu molecular dimensions by the factor 
of 0.4A /em. 


The single bonds can be freely rotated without the slightest 
wear. Their correct lengths are assured by a push button 
type mechanism. Thus the Stereomodel can imitate 
accurately all the conformations of the molecule. 


Complicated Stereomodels can be assembled with a few 
simple manipulations. The hydrogens, which ordinarily 
occur most abundantly, need no operation at all, since 
they are automatically present. 


The Stereomodels are of such a size that they can easily 
be handled. A cyclohexane ring can be held in the palm 
of a hand. They are large enough and at the same time 
small enough to allow the immediate observer a clear view 
of the details and of the total structure. The units are 
light and require so little room that a considerable num- 
ber can be carried in the pocket. 


f) The Stereomodels are made of stainless steel. Normal 
use does not deform them nor otherwise wear them out. 


g) A number of different atoms and groups of atoms in the 
correct steric arrangements are available as Stereomodels. 
Others can be manufactured exactly as desired. You 
need only write to us and send us your specifications. 


h) The different atomic nuclei can be recognized by the 
following colors: 


black 
no colour 
carmine red 
Nitrogen light blue 
The different C=C double bonds are differentiated by white 
markings: 


isolated double bond (C=C) . . . one white ring 
conjugated double bond (C=C, conj) two white rings 
automatic double bond (C=C, ar). . not marked 
Information covering Dreiding Stereomodels, appeared in 
Fieser and Fieser, Steroids, pp. 7 & 8, Reinhold Publisiiing 
Corporation, 1959. 
For additional information or descriptive literature, wriic to 
us at address below. 


G M INSTRUMENT COMPANY 
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PAPER DISC CHROMATOGRAPHY 


A Rapid Separation of Food Colorings 


Submitted by: Harold Hart, Michigan State University, East Lansing, Michigan 
Checked by: Lawrence Voss, Comstock Park High School, Comstock Park, Michigan 


PREPARATION 


Punch holes (use an awl, pin, or paper clip) of about 1/j¢ in. 
diameter in the centers of four sheets of Whatman No. 1 12.5 cm 
filter paper. Roll tightly several filter paper strips about !/: 
x 3/, in. to make wicks '/; in. long and of such diameter that 
they will fit snugly in the center holes of the filter paper discs. 
Half fill the large halves of four 100 x 15 mm Petri dishes with 
2:1 (by volume) n-propyl] alcohol/water as the eluting solvent. 
Obtain green, yellow, and blue food colors (Frank’s and Kroger 
brands have been tried by the author). Use melting point tubes, 
open at both ends, for pipets. 


DEMONSTRATION 


With pipets, place a drop of each coloring at the centers of 
separate sheets of filter paper. Spots should be the diameter of 
a dime. Mix equal amounts (one drop each, in a small beaker 
or test tube) of yellow and blue coloring to make “synthetic’’ 
green coloring, and place a drop at center of fourth filter paper 
disc. Insert wicks, set papers resting on rims of Petri dishes 
with wicks extending into the solvent, cover with smaller halves 
of Petri dishes to reduce evaporation, and allow chromatrograms 
to develop for ten minutes. Carefully remove and discard 
wicks, spread chromatograms on paper towel and display to 
students. 


REMARKS 
The point should be made that the separations arise from dif- 


ferences in partition coefficients of the various dyes between the 
eluting solvent and the absorbed solvent (water in cellulose). 
The dye which moves fastest is most alcohol-soluble. 

One can calculate R; values by measuring the ring radii. 
The dyes can be separated by cutting out the rings of paper and 
eluting the separated dyes with a little water. 

Applications to the separation of colorless substances by 
spraying to give color tests (amino acids, inorganic ions, etc.), 
by counting radio-activity, etc., can be pointed out. One may 
call attention to the method’s excellence when only minute 
— of materials are available (biochemistry, radiochemie- 
try). 

The effect of eluting solvent composition is nicely illustrated 
by using 9:1, 3:1, and 1:1 aleohol/water with the green coloring. 


(1) For a leading reference on chromatographic demonstrations 
and student experiments, see SLATEN, L., WILLARD, M.., 
AND BreEEN, A. A., J. CoeM. Epuc. 33, 140 (1956). 

(2) For data on food colorings, see KritcHevsky, E. S., anp 
KritcuEvsky, D., J. Coem. Epuc. 30, 370 (1953). 

(3) For the special technique of paper dise (rather than strip) 
chromatography, see LinsTEap, R. P., J. A., 
AND WHALLEY, M., “‘A Course in Modern Techniques of 
Organic Chemistry,’’ Butterworths Scientific Publications, 
London, 1955, pp. 20-21. 
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THE SOLUBILITY PRODUCT CONSTANT FOR 
CADMIUM HYDROXIDE 


Submitted by: Richard L. Barrett, New Mexico State University, University Park, New Mexico 
Checked by: Curtis Johnson, Palo Verde College, Blythe, California 


PREPARATION 


Place a 0.12 M Cd(NOs)2 solution in a beaker of 
suitable size with a black background behind it and 
strong illumination from above or one side. Put 
beside the first beaker a second containing clear water 
for comparison. Provide three large test tubes or 
cylinders, one containing phenol red in acid solution, 
one containing phenol red in basic solution, and the 
third with a funnel and filter paper. Provide 0.1 M 
NaOH solution—in a dropping bottle—and a stirring 
rod. A wall chart or slide showing indicator colors is 
helpful or the textbook may be referred to for this. 


DEMONSTRATION 


Add NaOH solution dropwise with constant stirring 


to the Cd(NOs;)2 solution until the class sees the first 
sign of precipitate. Filter into the empty cylinder 
and add the same amount of phenol red as was used 
in the other two cylinders. 


REMARKS 


Under strong lighting, opalescence is visible before 
enough precipitate has formed to appreciably affect 
the concentration of the Cd+? ion solution. With the 
aid of the indicator chart the students can estimate the 
pH to be close to 7.5 and from this readily calculate 
hydroxy] ion concentration and K,). 
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THE GREATEST ACHIEVEMENT 
IN pH PAPERS Photometers 


Quick, Accurate and Reliable pH Readings 
in 5 to 10 Seconds 


OXYPHEN, « scientifically prepared, perfect pH 
testing paper for chemists, technicians, teachers and 
students. 


OXYPHEN pH papers provide a simple, quick and 
reliable test of pH without the use of instruments or 
special skills. No color chart or comparison charts 
are needed. 


Ranges are available for all pH needs, either in wide 
ranges for general purposes or in narrow ranges for 
exact determination of pH rating. 


OXYPHEN pH papers are packaged in a plastic 
box which has complete visibility of the papers inside. 
Each Box holds 200 strips. 


Each pH paper carries its own range identification. No. 2070 


The pH papers in each box may be all of one range 


or assorted of various ranges without danger of mixing Designed for the rapid and accurate determina- 
them. tion of thiamin, riboflavin, and other substances 


which fluoresce in solution. The sensitivity 
Up to six different ranges can be carried in one box and stability are such that it has been found 
of 200 strips. particularly useful in determining very small 


OXYPHEN pH papers are available through leading of these 


distributors of Laboratory Supplies. 


Write for literature which gives suggestions for specific uses, 
lists 30 different ranges and gives complete prices. oa 


KLETT SCIENTIFIC PRODUCTS 
OXYPHEN Products Co. BIO-COLORIMETERS GLASS ABSORPTION CELLS 


COLORIMETER NEPHELOMETERS GLASS STANDARDS 
P. O. Box 148 


Forest Hills 75, N. Y. 


Tel. BOulevard 8-7040 Klett Co. | 


Producers of the modern, reliable, Oxyphen pH papers. 


179 EAST 87TH STREET, NEW YORK, N. Y. | 
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Now, Kimble offers 


... laboratory glassware that shrugs off heat shock and chemical attack 


New Kimax “hard” glass apparatus offers 
exceptional resistance to heat shock, 
mechanical shock and chemical attack. 
And it’s easy to repair and modify .. . 
can be sealed to your present borosili- 
cate apparatus. 


24005 EXTRACTION APPARATUS. Condenser 
jackets and exterior bodies are made of 
heavy, uniform tubing for greater strength. 
In new design vapor by-pass channel pro- 
tects siphon tube. Interchangeable with 
other makes. In 80, 38, 50mm sizes. 


25055 BOILING FLASK. Made to withstand 
severe thermal shock. Finely ground joints 
Provide vapor-tight fit when used with ex- 
traction apparatus. Flat bottom adds sta- 


bility. In 125, 250, and 500 ml capacities. 
16040 CONNECTING BULB. Lower tube fits 
special Kjeldahl stopper. Inside tips de- 
signed for unrestricted counterflow of liq- 
uids and vapors. Glazed tips and uniform 
tubing provide extra strength. Two bulb 
sizes, 45 and 55mm. 


26505 ERLENMEYER FLASK. First to be made 
available with screw-cap finish. Useful for 
mixing and storing culture media and for 
many chemical purposes. Supplied with 
caps. Available in 125, 250, 500, and 1000 
ml capacities. 

29048 SEPARATORY FUNNEL. Large neck 
openings and sloping shoulders permit easy 
cleaning. Stems are sized to permit liquid 
column to break and drain after shut-off. 


KIMAX is available through dealers in the United States, Canada and principal foreign cities. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


Stopper hand-lapped to neck for leak- 
proof fit. In 60, 125, 250, 500, 1000 ml 
capacities. 

27400 KJELDAHL FLASK. Necks tooled to in- 
sure accurate stopper fit. Reinforcing beads 
at top and uniform walls minimize breakage. 
Chemical resistance of KG-33 glass greatly 
reduces etching. Seven sizes, from 10 ml 
capacity to 800 ml. 


Krmax enables Kimble to offer greater 
savings because of its more complete 
line. Ask your dealer about quantity dis- 
counts. Kimble Glass Company, your 
most complete source of laboratory glass- 
ware, is a subsidiary of Owens-Illinois, 


- Toledo 1, Ohio. 


GENERAL OFFICES + TOLEDO 1, OHIO 
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Harshaw Scientific Offers 
Laboratories National Service 
on a Local Basis 


GLASSWARE | { 
APPARATUS 


FURNITURE PITTSBURGIe 


—e. AMARILLO ATLANTA® 
ROUG 


BRANCHES & Our Branch Warehouses and Sales Offices are strategically 

CLEVELAND 6, OHIO located to serve you. Select the one nearest you and 

1945 East 97th Street 

Tel. VUlean 3-2424 contact them today. Our combined stock, which is probably 
the largest in the country, is at your disposal regardless 

CINCINNATI 13, OHIO y 

6265 Wiehe Rd. of where it is located. Tell us what you need. 


Tel. REdwood 1-9100 . We'll get it to you, when you need it. 


Harshaw Scientific, Division of The Harshaw Chemical Company is unique 
Tel. VE rs : Ae among laboratory supply houses. We know what laboratories require since 

4 our company employs several hundred chemists, scientists, engineers and techni- 
HOUSTON 11, TEXAS cians in its many research, development and control laboratories and we stock 
6622 Supply Row accordingly.—Glassware - Apparatus - Equipment - Furniture - Chemicals 
Tel. WAlnut 3-1627 


LOS ANGELES 22, CALIFORNIA HARSHAW SCIENTIFIC 


3237 So. Garfield Ave. 
Tel. soe. 3-316 rd Division of the Harshaw Chemical Company 


Cleveland 6, Ohio 
OAKLAND 1, CALIFORNIA 
. AMARILLO, TEXAS, 3409 S. Jackson Street, Tel. DRake 4-9948 © ATLANTA 5, GEORGIA, 3130 Maple Drive, N.E., 
PHILADELPHIA 48, PA. Tel. CEdar 7-1626 © BATON ROUGE 6, LOUISIANA, 3160 Florida St, Doherty Bidg., Room 103, Tel. Dickens 3-1933 
Jackson & Swanson Sts. BUFFALO 2,N. Y., 260 Delaware Avenue, Tel. GArfield 9200 © HASTINGS-ON-HUDSON 6, NEW YORK, 
Tel. HOward 2-4700 Tel. LOrraine 2-6250 © PITTSBURGH 22, PENNSYLVANIA, 505 Bessemer Building, Tel. ATlantic 1-666 


A504 / Journal of Chemical Education 


| e 
\ 
\ 
\ 
| 
Py 
] 
/ 


ow. 


Manostat introduces Plastic Glove Boxes with true one-piece construc- 
tion, achieved with a chemical weld. Despite their moderate price, these 
boxes are designed and constructed with such de-luxe features as positive 
“OQ” ring seals throughout, for leak-proof performance . . . and a full 18” 
diameter side entry, for maximum convenience. The %-inch thick Rohm 
& Haas Plexiglas 1-A is unaffected by most inorganic solutions, mineral 
and animal oils, low concentrations of alcohol, paraffinic and olefinic 
hydrocarbons, amines, alkyl monohalides, and esters containing more than 
ten carbon atoms. 


FEATURES: PRICE LIST: 


1. Positive “O” ring seals throughout. T952 - - SIMPLE GLOVE BOX, ready 
2. Opaque white background for greater use, with side cover plates and all 
visibility. other accessories, as shown. (Does not 
3. Sealed interchangeable circulating and include air lock or circulating system. ) 
filter system. 950.00 
4. Filter that may be removed and in- 
stalled without disturbing system. T952D -- AIR LOCK GLOVE BOX, 
5. Interchangeable 12” diameter, 12” long ready for use, with air lock and all ac- 
air lock with covers. , cessories, as Shown. (Does not include 
circulating system.) 1,150.00 


6. Covers for gloves so that they may be 
changed without disturbing system. 

7. Uniform distribution of flow from cir-  _1952D10--CIRCULATING GLOVE 
culating system by means of graded BOX, ready for use, with circulating 
manifold. system and all accessories, as shown. 

8. Internal removable shelf for storage. (Does not include air lock.) 1,250.00 

9. Plastic diffuser on fluorescent light. 

10. External switches for all controls. 
11. S.S. toggle valves for quick adjustment 
and preconditioning of system, air lock system, and all accessories, as shown. 


and filter. 1,495.00 


E. Write for Bulletin GB 
Ee, 
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Moderately priced glove boxes with positive gas-tight seals 
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This is the work of 


OLIN MATHIESON 


At Olin Mathieson today there is a 
progressive program of continuous mod- 
ernization and coordination of research 
facilities and activities. The program 
provides for a constant flow of findings 
among the Corporation’s more than two 
thousand specialized scientists, acceler- 
ating improvement in everything that 
Olin Mathieson makes and stimulating 
new product development. Thus, a dis- 
covery in industrial chemicals results 
in advanced fuels or propellants; a new 
packaging development means improved 


CHEMICA LS INDUSTRIAL, AGRICULTURAL 


ENERGY FUELS, COMMERCIAL EXPLOSIVES 


METALS ALUMINUM, BRASS 


containers for perishable medicinals: new 
metallurgical techniques produce more 
PACKAGING cetcopiane, rarer prooucts satisfactory arms and ammunition. When 


you do business with Olin Mathieson, you 
profit from an exchange of knowledge 


SQUIBB MEDICINALS, VITAMINS 


among experts in six major fields, each 
of which bears basically upon the other. 
This is an active industrial relationship 
unique in its contribution to better 
processes and products, better service 
and accelerated progress in better liv- 
ing for all. Olin Mathieson Chemical 
Corporation. 460 Park Avenue, New York. 


WINCHESTER-WESTERN SPORTING ARMS, AMMUNITION 


SEE EDWARD R MURROW ON SMALL WORLD EVERY SUNDAY EVENING CBS-TV 


JVERING BETTER WAYS, PRODUCING BETTER PRODUCTS | 

| 


00/6 


MU/WN & 
€2/00 MU39/10/6 


D1/00/10 
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| FRS/OS 
FP2S/0S 


FP2S/OS/O AP 


MU23/0 


MU9/00 


MF/31/0/250 
RA2/00 $H4/000 


SEMI-MICRO 
UTILITY SET 


This is a Set of Semi-Micro Preparations Apparatus, Consisting 
of 20 Interchangeable Components and a Specially-Designed 
X. 


The Box, 28 x 23 x 7 Cm, Has All the Appropriate Spring Clips 


to Hold Assemblies When in Use, and Also Serves as an Ideal 
Housing for the Set. 


ASSEMBLIES FOR THE FOLLOWING USES MAY BE 
BUILT WITH THE SEMI-MICRO UTILITY SET: 


REFLUX—as in Acetylation, Nitration and Solution of a solid in a liquid 
for Recrystallization. 

REFLUX WITH ADDITION OF REACTANTS—as Grignard reactions. 
VACUUM FILTRATION—as in preparation of derivatives 
PREPARATION-—as in final purification of Aniline 

PREPARATION WITH STIRRING—es preparation of Ethyl Acetate. 


Incorporates a stirrer unit. 

RECOVERY—as recovery of solvents 

STEAM DISTILLATION—as distillation of Aniline 

REACTION WITH STIRRING WITH GAS INLET—as Chlorination and 


preparation in an inert atmosphere. 
VACUUM DISTILLATION—as purification of high boiling liquids. 
SEPARATION AND EVOLUTION OF GAS-—as separation of two 


immiscible liquids, e.g., ether and water. 
REFLUX—reaction under simple reflux. 


Cat. No. JC-71670—"*QUICKFIT” SEMI-MICRO UTILITY SET—consist- 
ing of 20 components, mounted in box $60.00 


STANDARD SCIENTIFIC 
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From the Engineer’s Notebook 


Watch for a new and revolutionary Eco 
valve which utilizes atmospheric pressure 
to activate and dispense exact small 
amounts of highly viscous, heat-sensitive 
fluids—glycerine, biologicals and other 
pharmaceuticals, ete. Handles them at 
room temperature without contamina- 
tion or frictional heat which might cause 
discoloration or affect purity. 


Lever operated, it meters volume dis- 
pensed with accuracy greater than +1 
per cent. Now being secretly tested by 
key plants. Public announcement soon. 


Coffee Break 
Coffee is not a chemical per se, but chem- 


ists drink coffee—and like its sensitive 
flavor, uncontaminated. 


Folger’s Coffee, Houston, Tex. had prob- 
lems in pumping concentrated coffee ex- 
tract. Number 1—prevent contamination 
of product flavor and quality. Number 2 
—overcome pressure differential in pump- 
ing through filter to maintain same filtra- 
tion rate throughout run. Number 3—lift 
extract out of tank without need for 
pump priming. 


Eco ALL-CHEM* stainless steel and 
TEFLONt pumps are answering all re- 
quirements at lowest cost. 


Eco pumps of this same design were origi- 
nally proved for such service at the U. S. 
Dept. of Agriculture, Eastern Research 
Laboratories, Wyndmoor, Pa., which un- 
doubtedly suggested their use to many 
coffee processors throughout the industry. 


Eco ALL-CHEM Pump with Graham Vari- 
Speed Transmission at Folger Coffee. 


ECO ENGINEERING COMPANY - 


Chlorine Dioxide Bleach 

3000 hours without a rest—24 hours a 
day. Tough a job, but typical, at 
West Virginia Pulp and Paper Company’s 
Luke, Maryland Plant, where three 
Hastelloy* C GEARCHEM* pumps equipped 
with TEFLON Gears, bearings and packing 
have been in operation pumping chlorine 
dioxide bleach and water at about 120° F 
and 60 psi. 


Equivalent to nearly a year and a half of 
service at the usual 40 hour per week 
level, these pumps have used only two 
repair kits to keep them in continuous 
operation. 


These pumps are used in constant flow 
metering of relatively small quantities (1 
to 5 gal. per min.) to maintain bleach at 
predetermined strength and hence to con- 
trol uniform color of kraft papers. 


An added advantage from their use is 
found in the fact that these pumps elimi- 
nate air entrainment and hence minimize 
corrosion, protecting allied piping and 
equipment. 


Successful operation at Luke has prompt- 
ed a reorder of this same design for the 
company’s other Plants. 


High Strength Phenolic Gears 
Withstand Vapor-Lock Shock-Loads at 
U.S. Rubber’s Naugatuck Chem. Div. 


The Pumping Service: handling butadi- 
ene and styrene monomers with 100 psi 
discharge pressures. 


The Problem: the system created vapor- 
locks and shock-loads which shattered 
pump mechanisms. 


The Solution: Eco Hastelloy C GEARCHEM 
Pumps with Phenolic Gears. These gears, 
which are non-affected by petroleum de- 
rivatives, are operating in a temperature 
range from ambient to 120° F. They are 
maintaining pressures and absorb back 
pressure shocks without suffering me- 
chanically in any way, whatsoever. 


QED: Eco’s mass-produced, standard 
stock pumps may be engineered to the 
requirements of each individual job 
simply by varying the selection of the 
precision-made, interchangeable parts, 
available in the widest variety of metals 
and non-metallics. 


Five More Eco Pumps for Selective 
Ore Preparation 


A leading metallurgical corpora- 
tion (name withheld by request), has 
been using several Eco GEARCHEM Pumps 
for a particularly difficult pumping job— 
70 a cent Hydrofluoric Acid and Methyl 
Isobutyl Ketone plus Sulphuric Acid—in 
chemical extraction refining of rare metal 
concentrates. 


These pumps are pH controlled to main- 
tain desi range of concentrations in 
continuous make-up. 


The pumps — 400 Series, 10 gpm 
GEARCHEM design—are constru of 
Hastelloy C with TEFLON Gears, Bear- 
ings and packings and grease sealed lan- 
tern ring stuffing boxes. Suction lift re- 
quired for the mg! fugitive solvent is 9 
feet; for the acid 18 feet. Required dis- 
charge pressure is 50 psi. 


This application has been so successful 
that the customer has reordered five more 
identical Eco pumps for a new installa- 
tion in their Oklahoma plant. 


Editor’s Note: 


This page is page 1 of a regular publica- 
tion, issued by Eco Engineering Com- 
pany, reporting ““What’s New” in small 
pumps and allied equipment, and their 
successful application in industry. If you 
are not on our mailing list to receive this 
Eco publication, write on your company 
letterhead. We will be glad to “welcome 
you aboard.” 


MINILAB Rotary Pumps 
GEARCHEM Gear Pumps 


ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


ALL-CHEM Rotary Pumps CENTRI-CHEM Centrifugal Pumps 
PUMPMOBILE Portable Pumping Units 
CHEMICAL FAUCETS Factory Mutual Approved 


Ask for literature on any or all of these ECO Products 


xECO Trademarks. tdu Pont Trademark. 


*Union Carbide Trademark. 


12 New York Avenue 


NEWARK | 
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PRECISION... 


often referred to 

as reproducibility, is the 
foundation on which 
rests the accuracy of 
any balance... 


This is the case because no result can 
be more accurate than the dispersion of 
the readings. Since success and value 
of scientific work depend not only on 
professional competence, but also on 
the reliability of the measuring equip- 


ment, it is imperative to 


TEST YOUR BALANCES 


A new leaflet “TEST” gives a clear and 
concise description of testing pro- 
cedures suitable for analytical balances 
of all makes. It is at the moment avail- 
able in quantity—free of charge—for 
wide distribution. Order a supply for 


your students, while our stock lasts. 


JUST A REMINDER: 


Our new type-H METTLER balances 
are ideal for student use. They are pre- 
cise, fast and easy to use... and they 
represent the equipment which the 
students will use later on in their 


professional careers. 


BOX 242, HIGHTSTOWN, NEW. JERSE) 
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DEMONSTRATION ABSTRACTS 


é Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) | by Hubert N. 


24s. MISCELLANEOUS (continued) 


MISCELLANEOUS TECHNIQUES (Continued) 


24-20s 
24-21s 
24-22s 


Rubber stopper support: sheet-metal with various size 
holes in it. (Lapp, W.S., 29, 611 (1952).) 

Storage of demonstration equipment in numbered bins. 
(NicHotson, D. G., 32, 138 (1955).) 

(a) Cracked oyster shells for boiling chips. (6) In- 
crease capacity of stopper by inserting thistle tube 
carrying another stopper with holes. (c) Midget 
motors run on flashlight cells. (d) Bath-tube stoppers 
for large flasks; are easily bored. (ANTELMAN, M., 29, 
523 (1952).) 


Handling of gases 


24-238 


Pressure measurements. (a) Barometer. For student 
use, not lecture: a meter stick slides freely in vertical 
board on which is mounted a conventional U-tube 8 mm. 
barometer tube, without scale. The stick is raised until 
two pointers on its lower end coincide with the lower Hg 
level; the upper Hg_ surface indicates pressure. 
(Kremers, H. C., 5, 1004 (1928).) (6b) Manometer. 
Hg-filled S-tube in a filter flask with stopcock; diagram 
in article. Dosa, M. Q., 9, 1654 (1932). (c) Man- 
ometer. Hg allowed to drip into evacuated manometer; 
this eliminates boiling the Hg after the manometer is 
filled with Hg. (Dosa, M. Q., 10, 574 (1933).) (@) 
A6mm. X 26cm. tubing, sealed near the top, and witha 
nozzle at the lower end, is filled with Hg; the nozzle 
projects into a pool of Hg in a 18 X 150 mm. test tube 
with side-arm: pressures from 1 to 110 mm. can be 
easily read. (Castro, A. J., and Buoop, A. E., 31, 23 
(1954).) 

Constant pressure devices. (a) Cartesian diver princi- 
ple; see diagrams in article. (Goopwtn, R. D., 24, 511 
(1948); also communications by Grumont, R., and by 
Goopwin, R. D. in 25, 113 (1948).) (6) Levelling bulb 
of large cross-section hangs on a spring leading to a gas 
buret so that as the liquid runs out of the levelling bulb 
the spring extends, keeping the level constant. (Goor- 
wIn, R. D., 31, 369 (1954).) (c) Gas absorption appa- 
ratus; see diagram. (RussEtu, R. R., 28, 145 (1951).) 
Pressure or vacuum. A 6-liter bottle has a 3-hole 
stopper; water forced in one hole forces gas from the 
bottle out of middle hole; water siphoned out of bottle 
through third hole creates vacuum at middie hole. 
(HosHatu, E. M., 7, 2674 (1930).) 

Aspirators. (a) Two bottles of water connected by 
rubber tubing; lowering one creates vacuum and pres- 
sure. (Rope, O., 6, 1161 (1929), from Chem. Ztg., 52, 601 
and 721 (1928).) (6) Pump. Flare the end of a 2” 
length of 6 mm. glass tubing; push it through a small 
hole in 5/,” pressure tubing 12” long; tape together; 
slip rubber tubing over water faucet and turn on water: 
good vacuum. (Davinson, W. H., 8, 509 (1931).) (ce) 
Attachment to replace the check-valve in a water 
aspirator. (DecertInG, E. F., 9, 1656 (1932).) (d) 
Check-valve: place a rubber ink-filler nipple inside of a 
glass tubing tapered at the top; when water begins to 
suck back from a pump this drives the nipple against the 
tapered top and checks it. 

Gas cylinders. (a) Valves, handling techniques; 
demonstrations; many diagrams. (Boorn, H. §&., 7, 
1249 (1930).) (6) Gas cylinders held to table or wall by 
a strap with suction discs similar to those used on auto- 
mobile tops. (Youne, R. S., and SNappon, R., 28, 528 
(1951).) AnyEa: slipped discs are common; play safe 
and use a large screw-eye or clamps. 

Pneumatic troughs. (a) Round Cu pan 20.8xms 
diameter < 8” high has a brass stopcock attached to the 
outside and a shelf with a hole on the inside; also, con- 


24-30s 


centric copper rings, and an upper drain tube. Bottles 
can be inverted on the shelf for collecting gases; the 
concentric rings give a steam bath; the upper drain 
gives a constant level water bath. (Hoover, C. R., 6, 
519 (1929).) (6) Gas-collecting bottles set over copper 
tubes soldered to a copper disc resting in a 2-quart stew- 
pan of water; slits in the collars accommodate delivery 
tube from generator. (Powers, W. H., and WacLawik, 
J., 13, 375 (1936).) (c) Very simple arrangement: 
replaces pneumatic trough: vertical tube full of water, 
as water flows gases are collected in the tube; conversely, 
as water is forced in, gases are forced out. (Hoppe, 
E. T., 15, 369 (1938).) 

Obnoxious gases. (a) Run HCl, H,S, Ch into flask ctg. 
(NH,)2CO; wet with NaOH. (Wars, G. C., 9, 1475 
(1932).) (b) Bubble gas into a Florence flask which is 
tipped so that the solvent traps the gas in the flask. 
(CuEn, P. S., 14, 145 (1938).) (c) Over dish of evapo- 
rating fuming acid invert a funnel leading to NaOQH-aq. 
wash bottle and suction. (Lin, I., 17, 447 (1940).) (d) 
water trap, see diagram. (Kayes, I. A., Satter, L., 
and Tween, R., 31, 266 (1954).) 

Splints for testing gases: use wooden 1.5, X 15 cm. 
applicators. (PauMeER, E. D., 6, 81 (1929).) 


Handling of liquids 
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24-34s 


Distillation. (a) Water condenser. Use 4 mm. tubing 
1.5 ft. long passing through 2-hole rubber stoppers in a 
17 mm. tubing 1 ft. long; two short pieces of 4 mm. 
tubing in other holes lead in and take away water stream; 
short jacket recommended since 99% of condensation 
occurs in first 10 inches. (Wurre, C. E., 8, 1352 (1931).) 
(b) Fractionating column. A 1-liter ‘round-bottomed 
flask ctg. 100 ml. CCl, + 100 ml. toluene leads to a 
46 X 2.2 cm. column with middle 30 cm. packed with 
0.5 mm. carborundum granules; side-arm carries ther- 
mometer and leads to water condenser. Heat to collect 
1.5 ml. per minute; graph the B.P. vs. ml. distillate: 
about 90 ml. CCl, comes off between 75-77°C.; 23 ml. 
mixture between 77-108°C., and 71 ml. toluene remains 
in flask. (Snyper, H. R., and Surier, R. I., 17, 588 
(1940).) (c) Fractionating still. See diagram and data 
for distilling n-heptane + methyl cyclohexane mixture. 
(Buck, A. C., 21, 475 (1944).) 
Siphoning. (a) A distorted S-shaped 8 mm. tubing 
with a hole on the convex side of one bend. To use, 
place hole facing downwards; place finger over hole; 
suck solution past hole; remove finger: liquid will 
siphon out of hole. (Weaver, E. C., 5, 468 (1928).) 
(b) Inverted U-tube with one limb projecting into acid 
in a carboy; connect other end via rubber tubing, 
carrying a screw-clamp (A), to a 2” length of glass tubing 
and then to another rubber tubing with screwclamp (B); 
and this to an upright U-tube with funnel at its top. 
To operate: Open A and B; pour acid into funnel so it 
fills tubing; close A and open B; slip rubber tubing off 
short glass tube; place receiving bottle under glass tube; 
open A. (Waits, C. E., 5, 802 (1928).) 
Filtration. (a) By suction. Run the solution from 
funnel into a test tube placed imside of an evacuated bell- 
jar. (Mock, F. E., 2, 1064 (1925); Lonernescu, G. G., 
and PrupEaNnu, I. I., 14, 227 (1937).) (6) By siphon- 
ing; an automatic filtering set-up. (West, D. H., 14 
395 (1937).) ALyEa: diagram is printed up-side down. 
(c) Wire clip on side of beaker eliminates funnel holder. 
(Swirt, E., 16, 120 (1939).) (d) Pressure filter. Asbes- 
tos fiber supported on broken glass or porcelain in a 
funnel will substitute for a Gooch crucible. (WEXLER, 
A., 18, 167 (1941).) 
Filtration efficiency. Compare efficiency of washing 
KMn(Q, on cellite with 90 ml. water, and with three 30 
ml. portions. (Bonner, W. A., 25, 41 (1948).) 
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Rate of flow. Simple device for measuring. (Rong, O., 
6, 1161 (1929), from Chem. Zig., 52, 601 and 721 (1928).) 
Titration. (a) Buret held in two clamps screwed into 
wood slat which is wired to the bottle of reagent; liquid 
is introduced through a flexible rubber connection at the 
top of the buret. (Pacern, H. A., 8, 160 (1931).) (6) 
Seal tip of buret; blow a tiny hole near the sealed end, 
and slip a rubber tubing over this: works like a Bunsen 
(bead) valve, but eliminates use of a bead. (BLANK, 
E. W., 12, 291 (1935).) 

Reaction rack. (a) Holes size of test tube bored at an 
angle in block of wood, then the block planed down to 
expose tubes in holes. (Huser, W., 20, 497 (1943).) 
(b) Ordinary rack with white-plastic backing, for 
demonstrating reactions. (Herron, F. Y., 27, 98 
(1950).) 

Diffusion of liquids. U-tube with large-bore stopcock 
at its bottom; useful for demonstrating diffusion, 
conductivity, cataphoresis. (CHEN, P. S., 17, 446 
(1940).) 

Cylinder protector. Slip a hexagonal-shaped washer, 
cut from a #11 rubber stopper, over the upper part of a 
graduate cylinder: prevents cylinder from breaking 
upon being knocked over. (ALBRECHT, W. A., 6, 336 
(1929).) 


Solid reactions 


24-408 


Crystal formation. (a) Microscopic crystallizations as 
an introduction to metallurgy; see article. (CHAMorT, 
E. M., and Mason, C. W., 5, 9, 258, and 536 (1928).) 
(b) Microscope slide projector showing cooling of melted 
acetamide and of supersaturated salicylic acid. 
(Fisuer, H. R., 8, 149 (1931).) 

On hot porcelain. Ata high temperature (a) heat Pb + 
NaNOs, (b) oxidize CrOs, (c) form K2MnQ,. No further 
details given. (Prerers, H. A. J., 3, 876 (1926).) 


C. CHROMATOGRAPHY 


DANGER: resins swell when washed for the first time, or with 
different reagents; TUBES MAY BREAK EXPLOSIVELY: 
PROTECT WITH SAFETY GLASS. 


Note: Successful chromatograms often depend upon exact 
operations; if trouble arises, consult original articles for details. 


Column Chromatography 
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Review. History, types of columns and their prepara- 
tions; uses. (Cassipy, H. G., 16, 88 (1939).) 
Water purification. See Dem. 15-13. (a) Demineralize 
tap-water, salt-water, 0.01N Cu(OAc)2; also remove 
sugar-aq. (NacnHop, F. C., and Sussman, S., 21, 56 
(1944).) (6) Alumino-silicate cation exchanger, (De- 
calso), 40-80 mesh; run sat. NaCl in; wash with H,O; 
run in tap-water; test water before and after with soap- 
aq. containing 0.04M K-palmitate in 1:1 propanol:H,0. 
Shake in glass-stoppered vessel to avoid chalk on thumb 
getting into the solution. (Watton, H. F., 23, 454 
(1946).) (c) Na-resin cation exchanger; wash; run in 
tap-water; test with soap for suds, and with oxalate for 
Ca++, (Prererson, S., 28, 22 (1951).) (d) Pass 1% 
CuSO,-aq. in column (a); test effluent with methyl 
orange, and for conductivity; regenerate with 2 N 
H:SO,: a blue solution emerges. (Watton, H. F., 23, 
454 (1946).) 
Cations. (a) Ammines. Pass blue Cu(NH;),*++, red 
Co(NHs)s+*, and blue-violet Ni(NH;),++ through 
activated silica gel: these ions are absorbed at the top 
of the column, as confirmed by negative spot tests on the 
colorless filtrate. (Smirn, G. W., 18, 432 (1941).) 

(b) Cu-Co-Fe. Through Brockmann alumina pass 
2 ml. 0.1M Cu(NOs)2 + 2 ml. 0.1M Co(NO;): + 1 ml. 
0.1M Fe(NO;); solution in water: rings of brown Fe 
(III), blue Cu (II) and pink Co (II) form. Develop 
with 20 ml. conc. K,Fe(CN)«: the rings turn dark blue, 
reddish brown, and greyish green respectively. (ELIEL, 
E. L., 21, 583 (1944).) 


(c) Co-Ni. Saturate an organic cation exchanger with 
10% Co(NO;):2-aq,., .e. until pink solution runs out of the 
column. Run water into the column: no Co(NOQ;), 
runs out. Now run 1% NiCl.6H,O-aq. through: the 
Ni (II) displaces the Co(II) and a pink solution runs out 
of the column. (Watton, H. F., 23, 454 (1946).) 

(d) Cu-Cd. Convert Nalcite HCR (Dowex 50) to the 
ammonium form by running sat. NH,Cl-aq. through; 
then run in 50 ml. of 0.2M diammonium citrate; then 
0.05M Cd(NOs)2 + 0.05M Cu(NO;)2; elute with 0.2M 
ammonium citrate: Cut++ and then Cdt+t elute. Test 
with 0.5M K-ferrocyanide (Cu:wine-red) and NH,OH 
to alkalinity (CARE) + 0.5M KCN to colorless + HS: 
yellow CdS. (PerTerson, S., 28, 22 (1951).) 

(e) Rare element, La. Pass 100 mg. La(NOs); in water 
through Na-resin cation exchanger; wash; then HCl- 
aq.; evaporate effluent: white, solid LaCl, is obtained. 
(PETERSON, S., 28, 22 (1951).) 

(f) Mn-Cu-Fe-Zn. To beseparated as complex anions, 
e.g. ZnCl". Dissolve 21 mg. ZnO + 24 mg. Fe:O; + 
46 mg. CuCl..2H,O + 62 mg. MgCl..6H,O + 2 ml. 3M 
HCl; run into anion exchange resin Dowex 1-X-10 in the 
chloride form; now elute with 3M HCl, catching 1M 
fractions. Tests: Mn, with slight excess 6M NH,OH 
+ 6 drops 0.5M K-ferricyanide gives white ppt.; Cu 
with 6M NH,OH gives deep blue. Then wash resin 
with 0.5M HCl (CARE: TUBE MAY BURST): Fe, 
with 6M NH,OH gives reddish ppt. Then wash with 
0.005M HCl; Zn, gives white ferrocyanide with 1 ml. 
3M NaOH + 3 ml. 0.5M K-ferrocyanide. (RiemMan, 
W., III., 31, 212 (1954).) 

Routine qualitative analysis for cations. See articles for 
details for separating by alumina columns Groups I 
through VI cations. (Fruuincer, H. H., 24, 444 (1947); 
also Fintincer, H. H., and Trarron, L. A., 29, 285 
(1952).) 

Anions. (a) Sulfates. Run 400 ml. 1:10 HCl:H,0 
through 8 g. Dowex 50; wash with 500 ml. H20 to pH 
>5 to Methyl red; run in 20 ml. H,0 ctg. 0.25 g. ferrous 
ammonium sulfate + 0.25 g. ammonium sulfate; rinse 
with 150 ml. H:O to pH over 5. Titrate with 0.1N 
NaOH with phenolphthalein to determine % SO; in 
sample. (Macnevin, W. M., Riuey, M. G., and 
Sweet, T. R., 28, 389 (1951).) 

(b) Halides. Wash anion exchange resin Dowex 1-X- 

10, 100-200 mesh; run in 0.5M NaNO;-aq. to remove Cl~ 
normally in resin; run in solution ctg. 0.12 g. NaCl + 
0.24 g. NaBr + 0.33 g. KI + 2 ml. 0.5M KNO--aq.; 
wash, testing 5 ml. fractions: Cl- appears. When all 
Cl- is gone, wash with 2M NaNO;: the Br~ appears in 
fractions. When the Br- is gone, wash further: I~ 
appears. Identify with Cl-aq. + chloroform. (RIE- 
MAN, W., III, 31, 212 (1954).) 
Dyes. (a) Wash 15 cm. column ctg. 1 g. Johns-Man- 
ville Hyflo-Supercel + 14 g. of Merck’s activated 
alumina with a buffer of 0.002M Na:,HPO, + 0.002M 
NaH2PQ,, pH = 7.06; then with 0.10 ml. of 95% EtOH 
ctg. 3 mg. each of Victoria Blue B, crystal violet, and 
auramine: wash through: yellow, violet, and blue 
bands form. (Riemann, W., III, 18, 131 (1941).) 

(b) Methylene blue-fuchsin. Shake 1 ml. of 1°, 
methylene blue-aq. + 2 ml. 1% fuchsine + 100 ml. 
water + a tablespoonful of activated charcoal; shake 
and filter: the filtrate is colorless. Repeat, but pass 
solutions through Brockman alumina: an upper blue 
and a lower red zone appear. Wash with 1:1 acetone: 
water: the zones migrate and separate. Cut the 
zones apart, dissolve in methanol; filter separately: 
blue and red solutions obtained. (2) Pass 1 ml. 1‘ 
fuchsine + 100 ml. H.O through Brockman alumin: 
using a vacuum: aredzoneforms. Then pass 3 ml. 0! 
methylene blue-aq. (1 ml. of 1% methylene blue + 1!) 
ml. H,O): the methylene blue displaces the fuchsin: . 
with blue on top. Repeat, inverting the order of addi: 
the dyes: the fuchsin will migrate through the bl 
zone. (E E. L., 21, 583 (1944). 


(Topic 24s will be continued in the October issue) 
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DOOR IS OPEN AT ALLIED CHEMICAL TO 


Opportunities for professional recognition 


If you feel, as we do, that the publication of technical 
papers adds to the professional stature of the individual 
employee and his worth to his company, you will see why 
Allicd encourages its people to put their findings in print. 
Some recent contributions from our technical staff are 
shown below. 

It’s interesting to speculate on what a chemist at one of 
our twelve research laboratories and development centers 
might publish. The possibilities are virtually limitless, be- 


cause Allied makes over three thousand products—chem- 
icals, plastics, fibers—products that offer careers with a 
future for chemists, chemistry majors and engineers. 

Why not write today for a newly revised copy of “Your 
Future in Allied Chemical?” You'll find it really helpful 
in answering student inquiries. Just write us at: 


Allied Chemical, Dept. 99-RE2, 
61 Broadway, New York 6, N.Y. 


“Sulfonation with Sulfur Trioxide” 
Industrial and Engineering Chemistry 


“Hexachloroacetone (HCA)”.... Agricultural Chemicals 


“Methyl Hydrogen Fumarate” 
Journal of Organic Chemistry 


“Anodizing Aluminum Alloys in Chromic Acid” 
American Society for Testing Materials—Trade Papers 


“Sulfonation and Sulfation” 
Industrial and Engineering Chemistry 


“Epoxide Yield Factors in Epoxidation Reactions”... . 
Journal of the American Oil Chemists’ Society 


“Description of New Process for Uranium Hexafluoride” 
Section of Atomic Energy Commission book 
on uranium technology 


“Isocyanate Resins” . Modern Plastics Encyclopedia 


“Greek Position Indicators in Organic 


Chemical Nomenclature”. . . . Nomenclature Symposium, 
American Chemical Society Annual Meeting 


“Diazotization” McGraw-Hill Encyclopedia 


“New Uses for Hydrogen Peroxide” 
The Journal of Commerce 


“Analytical Chemistry of Chromium” 
Treatise on Analytical Chemistry 


“Hydrogen Peroxide” 
First Supplement of Encyclopedia of Chemical Technology 


DIVIS!ONS: BARRETT « GENERAL CHEMICAL + NATIONAL ANILINE + 


SOME RECENT TECHNICAL PAPERS AND TALKS BY ALLIED CHEMICAL PEOPLE 


“Injection Molding Nylon 6” Modern Plastics Encyclopedia 
Modern Plastics Encyclopedia 


“The Removal of Some Volatile Impurities from 
Uranium Hexafluoride” American Chemical Society 


“Amino Resins” 


“Sulfonation with Sulfur Trioxide: High-Boiling 
Alkylated Benzene (PDB)” 
Industrial and Engineering Chemistry 


“Physical Properties of n-Perfluorobutane” 

American Chemical Society 
“Epoxidation with Hydrogen Peroxide” 
American Chemical Society 
“The Determination of Total Organic Matter as Carbon, 
in High-Strength Hydrogen Peroxide” 

Pittsburgh Conference on Analytical Chemistry 
and Applied Science 


“Urea: Backbone of the Amino Resin Economy” 
Journal of Commerce 
“Application of Low Molecular Weight Polyethylene 
in Rubber Compounding” Rubber Age 


“Magnesium Dichromate Hydrates” 
Journal of the American Chemical Society 


“Fluoro-Chemicals: Outlook for the Future” 
Petroleum Refiner’s Petrochemical Handbook 


“The Determination of Parts Per Million of Iron in 
Adipic Acid by Ultraviolet Absorption” 
Applied Spectroscopy 


“Chemical Research and Ball-Point Inks” 
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Buffalo Business 


» Du Pont Reagents Serving Indust 


1. President Glen B. Lerch of Lerch Brothers, Inc., holds quarter-pound 
iron-ore sample. 22 samples are taken from each gondola-type car 
. .. are analyzed within 7 hours with the help of Du Pont Reagents. 
““We use these reagents because of their purity,” says Mr. Lerch. 


Analyses by “umpire chemists” 


set price for Mesabi iron ore 
Entire trainload graded and priced while shipment is in transit 


A million analyses of iron ore yearly! 
That’s the output of Lerch Brothers, 


Inc., whose laboratories are strung 


or Duluth, Minn. Fast determinations 
—yet highly accurate with the help of 
Du Pont Reagents . . . choice of Lerch 


across northern Minnesota’s Mesabi 
country and up into Canada. They 
analyze perhaps one quarter of all iron 
ore mined in the U.S... . are called 
“umpire chemists” because their re- 
ports are accepted by buyer and seller 
alike as a basis for grade and price of ore. 

Laboratory samples are taken from 
cars at the mines . . . reports submitted 
within the 7 hours it takes for ore trains 
toreach loading docks in Superior, Wis., 


Brothers for more than 50 years. 


Du Pont Reagents are supplied with 
color coding, dripless sleeves and safety 
grips—in single-trip cartons. Get full 
details about these high-purity reagents 
from your nearest Du Pont Sales Of- 
fice listed below, or write: 


E. I. du Pont de Nemours & Co. (Inc.) 
Industrial and Biochemicals Dept., 
Rm. N-2543, Wilmington 98, Del. 


REG. U.S. PaT. OFF. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT REAGENTS 


ACETIC ACID GLACIAL © AMMONIUM HYDROXIDE ®© HYDROCHLORIC ACID 
NITRIC ACID © SULFURIC ACID 


SALES OFFICES: Atlanta 8, Go., 739 West Peachtree Street; Boston 10, Mass., 140 Federal Street; Chicago 32, Ill., 
4251 South Crawford Avenue; Cincinnati 2, Ohio, 603 Terrace Hilton Bidg.; Cleveland 14, Ohio, 1321 National City Bank 
Bidg.; Detroit 35, Michigan, 13000 West 7 Mile Road; Minneapolis 2, Minn., 1207 Foshay Tower; New Haven 13, Conn., 46 River 
Street; New York 1, N.Y., 350 Fifth Avenue; Wynnewood, Pa., 308 East Lancaster Ave.; Pittsburgh 19, Pa., 1715 Grant Bldg.; 
St. Louis 5, Mo., 10 S. Brentwood Blvd., Clayton. Western States: Braun-Knecht-Heimann Co., 2301 Blake St., Denver 17, 
Colo.; 1400 16th Street, San Francisco 19, Calif.; 650 West 8th South, Salt Lake City, Utah; Braun Chemical Co., 324 Indus- 
trial Ave., N. E., Albuquerque, N. M.; 1363 South Bonnie Beach Place, los Angeles 54, Calif.; 1745 Imperial Ave., San Diego, 
Calif.; 2930 West Osborne Road, Phoenix, Ariz.; Van Waters & Rogers, Inc., 4000 First Avenue South, Seattle 4, Wash.; 3950 
Northwest Yeon, Portland, Oregon; 801 N. Washington, Spokane, Wash.; Scientific Supplies Co., 600 Spokane St., Seattle 4, 
Washington; 713 S. W. 12th St., Portland, Oregon. in Canada: Du Pont of Canada Limited, Box 660. Montreal, P.Q., Canada. 
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2. Lab technicians analyze ore samples for iron, 
phosphorus, manganese, silica and moisture 
content. These analyses set the grade and price 
for a whole trainload of ore. High-purity 
Du Pont Reagents are used throughout the net- 
work of Lerch Brothers laboratories . . . help 
technicians attain high level of accuracy. 


3. President Lerch, seated, confers wit!: :flicers 
of the firm and Du Pont’s Fred Traugo! '. right. 
Mr. Lerch says, firm started Gras 
selli chemicals when it was founded in the 
1890's, and we’ve used them ever since.” 
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Attention R&D Laboratories- 
82 Matheson Compressed Gases now 
available in 5 convenient cylinder sizes... 


Prompt Shipment from our plants in New Jersey, Illinois, California 
Now, you can get immediate shipment on the world’s most complete line of compressed gases — in cylinder sizes that 
are convenient for use in research and development laboratories. Quantities as small as a single 2"x 15” Lecture Bottle 
to a carload of 1A Cylinders. Custom Mixtures now available from all three Matheson plants. Write, wire or phone 
for information or catalog. 


Acetylene, purified “Freon-12” (Dichlorodifluoromethane) Mixtures, Custom 
Air, dry “Freon-12B2” (Dibromodifluoromethane) Monoethylamine 
Ammonia, anhydrous “Freon-13” (Monochlorotrifluoromethane) Monomethylamine 
Argon “Freon-13B1” (Monobromotrifluoromethane) Natural Gas, Texas 
Baker-Brunjes Gas Mixture “Freon-22” (Monochlorodifluoromethane) Neon 
Biological Atmospheres “Freon-113” (Trichlorotrifluoroethane) Nitric Oxide 
Boron Trichloride “Freon-114” (Dichlorotetrafluoroethane) Nitrogen 
Boron Trifluoride Fuel Gases, standards for testing Nitrogen Dioxide 
Bromine Pentafluoride Geiger Counter Gas Mixtures Nitrosyl Chloride 
Bromine Trifluoride “Genetron-11” (Trichlorofluoromethane) Nitrous Oxide 
1,3-Butadiene “Genetron-12” (Dichlorodifluoromethane) Oxygen 
Butane “Genetron-21” (Dichlorofluoromethane) Perfluorobutene-2 (cis and trans) 
1-Butene “Genetron-23” (Fluoroform) Perfluoropropane 
cis-2-Butene, high boiling “Genetron-142B” (1,1-Difluoro 1-chloroethane) Phosgene 
trans-2-Butene “Genetron-152A” (1, 1-Difluoroethane) Propane 
cis and trans-2-Butene Helium Proportional Counter Gas Mixtures 
Calibrating Gas Mixtures Hydrocarbons, Research Propylene 
Carbon Dioxide Hydrogen Radioactive Gases 
Carbon Monoxide Hydrogen Bromide, anhydrous Silicon Tetrafluoride 
Carbonyl! Sulfide Hydrogen Chloride, anhydrous Sterilizing Gas Mixtures 
Chlorine Hydrogen Fluoride, anhydrous Sulfur Dioxide 
Chlorine Trifluoride Hydrogen Sulfide Sulfur Hexafluoride 
2-Chloropropene Instrument Filling Gas Mixtures Tetrafluoromethane 

; on Chlorotrifluoroethylene Iodine Pentafluoride Trimethylamine 

price Cyclopropane Isobutane Vinyl Chloride 

purity Dimethylamine Isobutylene Vinyl Methyl Ether 

ee Dimethyl Ether Krypton Xenon 


2,2-Dimethylpropane Manufactured Gas, Type B ACCESSORIES 
Ethane Manufactured Gas, Type C Automatic Regulators 
Ethyl Acetylene Methane Valves 

Ethyl Chloride Methyl Acetylene Controls 

Ethylene Methyl Bromide Flowmeters 

Ethylene Oxide 3-Methylbutene-1 Quick Couplers 
Forming Gas Mixtures Methyl! Chloride Safety Devices 
“Freon-11” (Trichlor fl hane) Methy!] Mercaptan Cylinder Trucks 


Yo - 
u should have this Catalog — even 


if you don’t use Compr essed Gases P. O. Box 85, E. Rutherford, N. J. 


The Matheson Gas Catalog con- | Please send your free Gas Catalog: 
tains helpful information and data , 


on 82 Compressed gases, gas mix- 
tures, specially designed valves, | Firm Name 

regulators, flowmeters, etc. An Address 

important reference manual for | City. State 
every laboratory. 


The Matheson Company, Inc. East Rutherford, N. J., Joliet, Ill., Newark, Calif. 
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A great advance in 
Detontsation 


The Griffin-Raleigh | Regeneration of resins in s ‘yu 


WATER DEIONISER' 
Low cost of product 
has been developed as a result of an invention a : 
in ion exchange technique employing three resins e * 
instead of two, by means of which it has become : : 
possible to regenerate small columns in situ ; Built-in conductivity indicator 
and to produce water at 
very low cost. The County Water Softener, : i 
a stainless steel portable unit containing a 
sulphonated-polystyrene bead resin, : 
increases the capacity per regeneration of Model 1 : Transistor amplifier with direct 
and Model 2 deionisers to approximately 2,000 ; quality indicating system 
and 8,000 gallons respectively when used : 
as a primary purifier. 3 * 


Manufactured in England by 
GRIFFIN & GEORGE (SALES) LIMITED 
Ealing Road, Alperton, Wembley, Middlesex, England 
Marketed in the United States by 
Griffin | THE EALING CORPORATION 


33 University Road, Cambridge 38, Massachusetts May we send you our leaflet P2053? 


SAVE With The ALL NEW 
Aloe-Petrolite 
VENTILATED FUME HOOD 


Removes fumes without 
loss of conditioned air 


Simple in design / Economical to install / Easy to maintain. In 
addition to protecting laboratory personnel from obnoxious or 
toxic gases, the Aloe-Petrolite Fume Hood saves conditioned 
air. Not only in the room where it is installed, but in the entire 
building. Losing cooled or heated air through fume hoods 
places an extra load on refrigeration and heating equipment. 
Result: unnecessary expense. But—by using outside air instead 
of room air, to carry off fumes, waste of conditioned air is 
stopped. This hood does just that. It operates as an independent 
unit, completely isolated from rest of room. And in air con- 
ditioning savings it can pay for itself. 


ANOTHER MEMBER OF THE 
MODULINE 

Descriptive bulletin and all details are eam OF FINE CASEWORK 
yours for the asking. Write or call us today. 


aloe scientific 


DIVISION OF A. S. ALOE COMPANY 


5655 Kingsbury © St. Louis 12, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 
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Why Pyrex fritted glassware is more efficient 
for filtering, extracting, gas absorption 


For filtration. No need for the tedious 
making of asbestos filter pads. Ware 
can be dried quickly to constant weight 
4 7 You can see the filtration 
clearly. 


For gas absorption and washing. PYREXx 
fritted ware resists wet, corrosive gases. 
Intimate contact between gas and 
liquid phases. Low back pressure on 
gas line. Visibility of glass aids in judg- 
ing rate of flow. 
For extraction. Pyrex fritted ware 
gives a retentive yet highly porous bed 
to support solids. Especially good inter- 
face for liquid-liquid extractions. 

You can get a complete line of 


Pyrex glassware that contains small 
discs of fritted glass—an exceptionally 
porous glass that acts just like filter 
paper, only more so. These fritted discs 
are sealed into the ware, so you don’t 
have to fuss with and fold paper each 
time you want to work. 

There are six porosities, ranging 
from 0.9 microns to 220 microns, from 
which to match your needs. 

This ware is strong . . . you can use 
it over and over again. Backwashing or 

our normal chemical cleaning makes 
it ready for re-use. There’s no fear of 
corrosion, since this is PYREX No. 7740 
Glass. 
See Catalog LG-1 and Supplement 


No. 3 for the complete line. For a copy 
of either, use the coupon. 

You can include this fritted ware 
with your regular Pyrex Labware 
order for maximum discounts. 


76 Crystal Street, Corning, N. Y. 


Please send [] LG-1 PYREX Labwore 
(CD Supplement No. 3 to LG-1 


hy) CORNING GLASS WORKS 


Title. 


PYREX’ laboratory ware... the tested tool of modern research 
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C LABORATORY CHEMICALS 


Do you need any special reagents or research 
compounds? Or perhaps, any organic chemicals in 
larger-than-laboratory size packages? Try Eastern 
Chemical. . . it will be to your advantage. 


For over 14 years Eastern has specialized in those 
unusual hard-to-get laboratory and research com- 
pounds. Eastern Chemical assures you prompt and 
efficient service at reasonable cost. Eastern stocks 
“more than 3,000 items and supplies many more to order. 


EAST 


~ 


HUmboldt 2-6939 


N CHEMICAL CORPORATION Send us 
34-A SPRING STREET, NEWARK 4, N. J. your order 


today! 


77-678 
Lab-Stir 
With Rheostat 


Write for Bulletin 440-H 


NEW Eberbach HOLLOW SPINDLE 
LAB-STIR 


SPARKLESS INDUCTION MOTOR 
QUIET OPERATION 
CONTINUOUS DUTY 


“Hollow Spindle’ LAB-STIR is now offering in two 
models—single speed which runs 1500 r.p.m. and vari- 
able speed with rheostat control that operates between 
100 and 1550 r.p.m. under load. Both are suitable for 
continuous, light duty laboratory stirring and can be 
mounted on any laboratory support. The Hollow 
Spindle minimizes ‘wobble’ and permits use of non- 
corrosive more fragile plastic and glass stirring rods. 
Convenient fingertip adjustment of the stirring rod's 
working length can be made without disturbing work 


Fberbach 


CORPORATION 
P.O. Box 63 Ann Arbor, Michigan 
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SUCCESS 
THROUGH 
RESEARCH 


At DuPont, we’re happy to say, we have 
quite a record for keeping our employees, 
and, above all, keeping them interested. 
This is true regardless of their specialties 
... Science, engineering, business adminis- 
tration, whatever. 


One of the reasons is Du Pont’s attitude 
toward research. The very nature of our 
business, chemistry, makes research pay 
off. Throughout our history, this has given 
us the courage to “obsolete” products 
when better ones can be found. 


The result is that our sales in the last 
twenty-five years have increased more than 
tenfold. And from the status of a small 
powder maker, Du Pont has grown to be- 
come the nation’s largest producer of di- 
versified chemical products. For every 


dollar we have spent on research during 
this twenty-five-year period, we have been 
able to invest three dollars in new produc- 
tion facilities. 


This has created many new jobs and 
new attractive vacancies up the line. 


In fact, most of our 85,000 employees 
owe their jobs to research. More than 
30,000 of them are today concerned with 
products unknown or in their infancy 
twenty years ago. One in every six Du Pont 
employees is a college graduate. Of these 
graduates, four of every five are tech- 
nically trained. 


In an atmosphere of this kind, many 
college-graduate employees find stimula- 
tion. Perhaps your students would, too. 


REG. 5. pat. OFK 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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TOO MANY VARIABLES? 


It’s time to draw a line. Straighten 
out your cleaning problems with 


HAEMO-SOL 


There’s nothing like Haemo-Sol’s unique cleansing 
power and positive rinsing . . . it’s completely 
safe! No etching! No corroding of metal parts! 
Immediate Haemo-Sol bath for valuable volu- 
metric and optical equipment prevents soil etching! 


Haemo-Sol guarantees clean laboratory glassware 
and apparatus— 


@ removes the full range of laboratory soils 


® effectively digests protenoid materials . . . other 
types of polymeric materials 


© assures free draining pipets . . . burets 


gives sparkling clear surfaces for quartz and glass 
absorption cells 


provides chemically clean reaction and 
titration flasks 


leaves the clean surfaces that are a must for the 
smooth operation of fractionating columns and 
other pieces of laboratory equipment. 


And, just as important 
as its unique cleaning 

wer, is Haemo-Sol’s 
high solubility and 
powerful sojubilizin 
action. Haemo-So 
washed glassware rinses 
completely clean . 
nothing remains behind, 
but a chemically clean, 
free draining glass sur- geal apparatus instruments 


face. ex 
Write TODAY for fees 


Sample and Literature. 
Distributed by 


MEINECKE & COMPARY, Inc. 


225 Varick Street New York, 14. 


clearer 
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SEMI-MICRO 


SCHOOLS 


COMPLETELY SAFE for student use. 
Interchangeable cast aluminum 
head holds 10 x 75 mm tubes 
and 13 x 100 mm tubes. 
No waiting—stop Centrifuge 
with slight palm pressure, 
Silent, ruggedly built 
‘or long life. 


No. E 3080—Waco Separat 
for 110 volt 60 cycle. . $47.00 


W CENTRIFUGE 


SPATULAS 


Only 24¢ each 

HAND FINISHED te pertectly shaped 
for semi micro. rrosion-resistant monel 
metal with a red plastic handle. Blade is 

slghtly dished with a round bottom. 
No. E 10115—Waco Spatulas, monel, 175 mm 
long, 23 x 5 mm blade 
tapered to 3 mm tip. 
$3.10 per dozen $24.00 per 100 


HOT PLATE 


A 3” personal hot plate for 
each student. Priced under 
three dollars. Made to speci- 

fications of Dr. L. F. Fieser 

for organic semi-micro. 
Nichrome element and highly 
conductive aluminum head. 
Complete with cord set. 


No. E 6612—Waco hot plate. . $2.9 


BURNER 


Adjustable for Natural and Mixed 
Gases. Both gas and air are ad- 
justable for full control of flame. 
Nickel-plated brass with flame 
stabilizer top. Takes 7/,; wing- 

top, burner height 85 mm. 

No. E 2627 Waco Burner. . . $1.80 each 
Dozen or more $1.60 each 


WRITE FOR FREE 
SEMI-MICRO Catalog No. £-9 


LABORATORY SUPPLIES AND CHEMICARS 


WILKENS- ANDERSON 


4525 W. DIVISION ST... CHICAGO 
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now made with 


NEW, IMPROVED FEATURES 


© Thicker walls permitting temperatures 
up to 200 °C. 


© Improved thermostat that will not bind, 
or ‘‘freeze"’ 


© Overall finer appearance, easier to keep 
clean, capable of functioning properly for 
longer periods. 


@ Available in three types of doors 
New Model with Glass Door 


No. 1078 BOEKEL DRYING OVEN, SINGLE WALL, electric No. 1078G, with heat-resisting glass 
with thermostat control. Improved model—with stainless steel door (Illustrated above). 
top and %” Marinite for temperatures up to 200°C. 


NEW THERMOSTAT which will not bind, or “freeze,” relocated 
in the heating chamber. 


INSIDE DIMENSIONS, usable space 9” high x 11%4” wide 
x9" deep. 


OUTSIDE DIMENSIONS 1434” high x 12%” wide x 11'2” 


deep. 


THE 660W HEATING UNITS are located in the bottom, 

readily accessible for replacement or changing from 115 v. to 

230 v. use. The new bimetallic thermostat is mounted in the 

heating area for better sensitivity and easy adjustment. 

Temperature control +1°C. Supplied with a three wire cord 

and plug. 

_< individually in & strong corrugated carton suitable for 

reshipment. Gross shipping weight twenty-four pounds. No. 1078, with asbestos door, stainless 
AC only—specify 115 volt or 230 volt. frame, or 


#192 No. 10788, all stainless steel door. 


L& CO.. INC. 
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HEAT and STIR! 
new CENCO Hotplate 
Magnetic Stirrer 


Combines an electric hot- 
plate and magnetic stirrer 
which operate independently 
or simultaneously. Variable 
speed stirring is powerful 
enough to stir beaker of pure 
glycerin. Heat control by ad- 
justable thermostat. Top 
plate 734” of cast aluminum. 
No. 16632 for 115 volt oper- 
ation, low priced at. . $64.50 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-E Irving Park Road Chicago 13, — 


an 
Toronto « Montreal 


Vancouver 


New UNIVERSAL 


PHOTOMETER 


Low Level 


THE MODEL PH 200 


Luminous Sensitivity: >10-*° Lumens 
% Amplifier Stability: Better than 0.1% full scale 
after warmup 
% Reliability: Signai circuitry involves 
only one vacuum tube 


% Range: Density—0 to 6 
Transmittance — 10-* to 1.0 


The Model PH 200 Photomultiplier Photometer uses the latest 
circuit techniques to provide the most reliable and flexible photo- 
meter commercially available. The instrument is designed to oper- 
ate with all types of photomultiplier or phototubes and includes an 
adjustable high voltage supply. An output jack is provided on the 
rear chassis for driving an oscilloscope or recorder. 

Price $495.00 including detector and photomultiplier tube type 931A. 


10 Write for plete technical infor Address Dept. J-9. 


2821 TENTH STREET * Phone THornwall 1-4613 + BERKELEY 10, CALIF. 


UNN 


OBTAINABLE FROM 
YOUR LABORATORY 
SUPPLY DEALER 


for Quality 


Made of the finest of chemical porcelain — the proven material — COORS 
FUNNELS are supplied in a large variety of styles and sizes to meet the 
most exacting demands of the modern chemical laboratory. 
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ways Specify. ‘PIONEER 
Labware For Finest Quali 


NEW! SAFETY 


REAGENT 


DISPENSER 


* The Safe Way to Handle Acid 
* Unbreakable, All-Polyethylene 
* Instant, One-Hand Control 

* Easy to Clean 

*% Compact, Space-Saver Design 
* Fits Standard 5-Pint Bottle 


This amazingly simple new Pioneer Reagent 
Dispenser solves just about every problem 
common to laboratory handling of reagents. 
The simplified, one-hand operation provides 
positive-control. . . . .stops flow when you 
want it to. _Contaminant-free delivery at 
the rate of approximately 1000 ML/minute. 


PRICE 
_ Each 3.75, Doz. @ 3.50, Case (36) @ 3.25 
Through leading supply houses 


minute! 


PERIODIC SYSTEM 
OF THE ELEMENTS 


notebook sample FREE to teachers 


This 1959 wall chart lists by atomic number all the known 
synthetic and naturally occurring elements. Information is 
in line with latest ACS published reports of the International 
Committee on Atomic Weights. Printed on heavily enameled 
plastic coated stock 34”x56”. Send for 3-ring notebook sample. 


CENTRAL SCIENTIFIC CO. 


A Subsidiory of Cenco Instruments Corporation 

1718-E Irving Pork Road ® Chicago 13, —— 
Branches and 

© Birmingham © Santa Clara Los Angeles « 

Toronto « Montreal Vancouver « Ottawa 


RESEARCH 
MODEL 


LABORATORY 
MODEL 


Cambridge pH Meters 


The three portable models illustrated above incorporate 
new and important advantages. A.C. line operation 
eliminates battery nuisance. Laboratory and Research 
models use electron-ray tube for precise null-point indica- 
tion. Industrial model is direct-reading, continuous- 
indicating; ruggedly built for plant use. 


Accuracy: Research .02 pH, Laborat 05 pH, Industrial .10 pH. 
Cambridge pH equipment also includes single- “and multi-point indicators and 
recorders. Send for Bulletin 910-M. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3556 GRAND CENTRAL TERMINAL, NEW YORK 17, N.Y. 


Pioneer Manufacturers of 
PRECISION INSTRUMENTS 
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... for 
laboratory 
ware 

in ALL plastics! 


This 
FREE 
CATALOG, the most 
complete available, should satisfy your every 
plastic need. If not, send us a sketch of what you want, 
only WE make it special! SEND FOR IT NOW 
or contact your nearest dealer! 


© Your best buy and largest selection. 
© Stocked by ALL dealers. 
© Finest quality items. 
© New modern plant and facilities. 
© Items in Acetate Acrylic, Polypropylene, 
Nyion, Vinyl, High & Low Density 
Polyethylene, Tetion, etc. 
© Largest custom design & fabrication department. 
© Immediate availability. 
© Proven dependability . 


BEL-ART PRODUCTS 
Pequannock, New Jersey 
OXbow 4-0500 


The World’s Most Complete Selection 
Of Plastics Serving Science and Industry 


Can be used for: 
© Micro and Macro Determinations 
© Maximum 3 mi. Fluid Requirement 
© More Accurate Reproducibility 
calibrations available ‘at a nominal cost 
Write for additional information 


INSTRUMENTATION 


ASSOCIATES — 


LABORATORY 


STIRRER 


TYPE CA-2 


VARIABLE SPEED 
PRECISION MADE 


The small, technically perfect 
stirrer with 2 Hollow Shafts: 
1. Low Speed approx. 18-270 RPM 
2. High Speed approx. 150-2250 RPM 
with 
Induction Motor, air cooled, totally enclosed, 
no commutator, no brushes, hence no spark- 
ing or danger of explosion. 
Stepless, mechanically 
lation (by control knob) . 
heat up or burn out. 
Visual Speed Indicator makes accurate 
“and repetitive stirrer s setting possible. 
Rugged. compact design . .. small size, light 
weight, easy to handle. 
Hollow shafts permit easy adjustment of stir- 
ring rod to any desired height. 
Furnished complete with chrome plated chuck, 
permanently attached mounting rod, 6 ft. cord, 
switch and grounding lead. 


HERMAN H. STICHT CO., INC. 


speed regu- 
no rheostat to 


27 PARK PLACE, 
NEW YORK 7,N.Y 


Acridine pyridine Ace ‘Adenosine Di Dipho: 


Anserine Arachidonic 
Acid; Atopic cid; Becitreciny Behenic Acid, Carbo. 

loralose, 
in, um 
Glyeisste,  Dehydroescorbic Acid; 
de; 
Fluorophosphete; Dithicl, 


tiny Erecie Acid 
: 


Glecoesec 


Nitrosomethyluree; 
banic Acid; Penicillinase; Peroxidase, 
Phenylpyruvic Acid hop cree, Phe Phthiocol, Pregnenolon 
ino loride; Ter 
Phenyl, ‘erphenyi; Th 


| Phosphete Acids 
Ask us for others! 


DELTA CHEMICAL WORKS 


60th St. New York 23.N. 
Telephone Plaza 7-6317 | 


and accurate 4) 
& <= 
{ 
| 
4 
yeluronic Acid; 4- oxyactidine; f-Hydroxyglutemic 
ydroxyphenazine; 12-Hydroxystearic acid; lodoacetamide, 
mzole Acid; lsoescorbie Acid; Isocitric Acid; lsocytosine; 
Acid) Lithium Amide, Margatic Acid; Menthol Glucuron- 
BULLETIN 1002 é 
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MECHANICAL HAND 


Apparatus Clamp 


WoW! . MORE VERSATILE 
THAN EVER — with im- 
proved convenience for at- 
taching rods of VARIOUS 
SIZES... 


@ Functions on either a vertical or @ Features a unique reversible 
horizontal rod clamping arm equally efficient for 
© Perf ith — the smallest or the largest loads 

erforms either as an ension cellent grasping power fer 
demp or @ direct mounted type shapes other than the cylindrical 
@ Permits placement of apparatus @ Choice of spring type or solid 
as close to a vertical support rod clamping merely by degree of 
as desired, or at any distance screw tightening 


The most versatile laboratory clamp yet designed! 


© Small Mechanical Hand, ex- @ Large Mechanical Hand, ex- 
tension mounted, showing tension mounted. 
*‘swing-back"’ feature. 


Heavy aluminum construction with small parts of stainless steel. 
SMALL SIZE: LARGE SIZE: 

Cat. Ne. 22990-6 Cat. No. 22990-10 
Capacity 21%" Capacity 3%" 

$4.25 $4.75 


Write for further detailed information. 


New York Laboratory Supply Co., Inc. 


76:78 VARICK STREET NEW YORK 13. N° Y 


For Chemistry 
TEACHERS 


HELPFUL, EASY-TO-USE 
ALCOA TEACHING AIDS 


“The Story of Aluminum Production” 


Now you can tell the complex story of aluminum pro- 
duction in a new, fresh and imaginative way. Send for 
your free, expertly written instructional package today. 
It includes large 15-in. by 21-in. integrated charts plus 
a complete kit of interesting exhibits. 

For use in chemistry classes, kits are limited one to a 
high school. Be sure to supplement and heighten in- 
terest in these instructional aids with booklets and 
Alcoa motion pictures described in Alcoa's free catalog. 
Send the coupon or write Aluminum Company of 
America, 803-D Alcoa Building, Pittsburgh 19, Pa. 


ALCOA 
ALUMINUM 


MAIL THE COUPON TODAY FOR YOUR FREE TEACHING KIT 


Your Guide to the Best in Aluminum Value 


For Exciting Drama Watch “Alcoa Theatre,” 
Alternate Mondays, NBC-TV, and “Alcoa Presents,” 
Every Tuesday, ABC-TV 


Aluminum Company of America 
803-J Alcoa Building, Pittsburgh 19, Pa. 


(CD Please send me new Alcoa Aluminum Teaching Kit. 
C0 Also send free catalog of motion pictures and booklets. 


Teacher's Name. 


High School. 


Post Office and State_. 
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Welch Stainless Steel 
TRIPLE-BEAM BALANCE 


¢ Good Sensitivity High Stability «Long Dependable Service 


Fast Weighing 
e Accuracy-tested 


e Corrosion- 
Resistant 


e Economical 


e Wide-Range 


e Convenient 


e Low Cost 


Capacity 111 grams 


(201 grams) 
using auxiliary weight) 


SENSITIVE TO 


3 Graduated Scale Levels for easy reading. Riders move easily. 
Hard, Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet 
highly resistant to corrosive action of laboratory fumes. 


One-piece Beam Construction—Silver-Gray Hammerloid Finish 
Rapid Zero Setting—Beam Arrest for faster weighing. 


4030. TRIPLE-BEAM BALANCE, High Form. 
This balance is recommended for weighing chemi- 
cals, measuring specific gravity, and for general 
laboratory use wherever high sensitivity is re- 
quired. It reads directly to 0.01 gram and is sensi- 
tive to load changes smaller than this. Its capacity 
is 111 grams and using the auxiliary weight listed 
below, the capacity can be increased to 201 grams. 


The balance is 13 inches long and 11 inches high. 
The pan is 4 inches in diameter and removable, and 


the hanger is 10'/2 inches high. Each, $27.50 


4031. AUXILIARY WEIGHT. For use on the 100- 
gram notch of No. 4030 Balance to increase weigh- 
ing capacity from 111 grams to 201 grams. This 
weight is matched to the balance with which it is 
to be used and should be ordered at the same time 
as the balance. Each, $1.50 


4030C. PLASTIC COVER, For No. 4030. 
Each, $1.60 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
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Kodak reports on: 


an easy introduction to the chemistry of photography . . . freedom from phosgene fear... 


Rave notice 
Her: is a review of a book entitled 
“Photo chemistry in Black-and-White 
and Color Photography.” Since the 
wor was written by the head of the 
Pho ographic Chemistry Department 
of tre Kodak Research Laboratories 
and published by the firm which is 
paying for this space, the review had 
darn well better be favorable. 

Accurate and well thought out the 
book certainly is. The very act of ac- 
quiring a copy affords pleasure. You 
visit a camera shop and browse among 
the gleaming new wonders of Kodak’s 
Automatic Age in Photography. Pos- 
sibly you buy one. Then you recall 
that even in an age of button-pushing, 
principles underlie buttons. You pro- 
ceed to the literature corner and look 
for this cover: 


“chemistry 


coum 


It may not be there. In that event 
you show this advertisement to the 
clerk, thereby convincing him that 
the book actually exists and that 
moreover it would mean an easy 
$1.25 sale for him if he would but 
order it for you. He, in turn, may 
convince you that it would be sim- 
pler to send $1.35 to Eastman Kodak 
Company, Sales Service Division, 
Rochester 4, N. Y. and get it directly 
by mai!. See how it goes. 

Acquisition accomplished, comes 
time to take the measure of the book’s 
conten! and worth. 

The carly chapters could well be 
for thc kiddies, the bright ones that 
Start {: ining early for eminence at 
the Sc. nce Fair. That simple is the 
author . approach to the photographic 


why it pays to be patient with the scientific mind . . . 


This |. another advertisement where Eastman Kodak Company 
Probe: at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 


process and its history, though he 
writes for an adult who may lack 
knowledge of the difference between 
an element and a compound, yet keep 
up the payments on a split-level by 
his skill at something like color print- 
ing. Even here provocative tidbits 
sneak in. Do you know the difference 
between chemical and physical de- 
velopment? Between the preparation 
of a printing-out and a developing- 
out emulsion? What silver iodide does 
in an emulsion? 

The pace quickens. By page 53, 
where the chapter “Chemistry of 
Color Development” begins, the 
reader is already watching dimethyl- 
p-phenylanediamine and a-naphthol 
react with silver bromide to form in- 
dophenol blue for the dye image. 
Soon he is following the reasons for 
the numerous ingredients of an actual 
color developer, as we add them one 
by one. 

124 pp., including index. A triumph 
of exposition, theoretical and prac- 
tical. You are welcome to quote that. 


Small tanks, thanks 
The customers simply have to under- 
stand our ways. The one who asked 
for phenyl chloroformate understood. 
If he had wanted 25 grams, we would 
have politely written back that the 
compound was not listed in our cata- 
log. If he had wanted 25 tons, we 
would have replied with equal polite- 
ness that several firms of manufac- 
turing chemists, spotless in reputa- 
tion, would relish the opportunity to 
do business with him. (We'll have no 
tank-car of phosgene wheeled up to 
our window, thank you.) This one 
wanted 2.5 kilos, so we went 

COCIl, + C.H;OH — 

CICOOC.H; + HCl 
and now Phenyl Chloroformate is in 
our list as Eastman 4914 and at the 
disposal of even the 25-gram buyer. 

We, in turn, try to understand the 
customer’s situation. Many a chemist 
just as capable as we of selecting and 
running the above reaction would just 
as soon not have a small tank of 
phosgene next to his file cabinet. (If 
there is one thing that’s more of a 
burden to have around than a tank 
of phosgene, it’s half a tank of phos- 
gene.) 

Here the phosgene (Small tanks, 


thank you; we're timid.) doesn’t sit 
around long. There must be fifty 
compounds we make from phosgene 
—chloroformates, where we replace 
one of phosgene’s chlorines, e.g. the 
newly added p-Nitrobenzyl Chloro- 
formate (Eastman 7819) ; carbonates, 
where we replace both chlorines; iso- 
cyanates, where we go 


RNH: + COCI.-RNCO + 2 HCl 


Come to think of it, we'll take a back 
seat to nobody, spotless or otherwise, 
on cleverness with phosgene. 

It would be easy to flatter ourselves 
by thinking that everyone knows “East- 
man” here refers to Eastman Organic 
Chemicals, and that there are some 3700 
of them in stock, and that you do busi- 
ness with Distillation Products Indus- 
tries, which is a division of Eastman 
Kodak Company, Rochester 3, N. Y 
But, we don’t. There must be many 
chemists who haven't our latest catalog, 
“List No. 41” on their desk. Are you 
one? 


Color film, fast but good 
Has anything big come out of the 
Kodak Research Laboratories lately? 
Sure—Kodak High Speed Ektachrome 
Film, 
now on sale at thousands of film count- 
ers in 20-exposure 135 magazines, 
an outcome worth all the soothing of 
temperaments, all the technical con- 
ferences, all the writing and reading 
of reports, 
a film with an Exposure Index of 160 
in Daylight Type and 125 in the Type 
B (for 3200°K), 
admitting no impairment of definition 
in return for speed, 
asking little more light than fast black- 
and-white film in return for full color, 
in slides that look right even if the 
photographer has not fussed much 
about the frigidity of his film storage 
cabinet or the color balance of his 
illumination, 
and awfully near right at twice the 
official Exposure Index with three 
minutes more in the first developer. 
Your dealer can arrange to have this film 
processed by Kodak or any other labora- 
tory offering this service. You can also do 


it yourself with the Kodak Ektachrome Proc- 
essing Kit, Process E-2, Improved Type. 


Volume 36, Number 9, September 1959 \/ ‘A527 


| 
| 
| 
Price quoted is subject ie ; 
to change without notice. samt 
Kodak 


Built by 


HEVI-DUTY 


electric heat 


HEVI-DUTY 


“‘Multiple Unit’’ 


AIR-DRAW FURNACE 


Temperatures to 1250° F. 


Forced high-s air circulation as- 
sures fast, uniform heating to 1250° F. 
A heat-resistant, removable alloy 
baffle directs the flow of air from 
the high-speed fan into the work 
chamber and back to the intake of 
the fan. Removable alloy shelves 
placed at various levels in the heat- 
ing chamber provide extra capacity 
and versatility. All the necessary 
temperature indication and control- 
ling instruments are conveniently 
mounted in the pyramid base. Cham- 
ber size — 7 in. wide, 12 in. long, 
7 in. high. Choice of either 230 or 
115 volts AC. 


Price $435 


Write for Bulletin 1049 for complete details. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS . 


Alloy 10 


MUFFLE 
FURNACE 


temperatures to 2300°F. 


The Alloy 10 Muffle Furnace 
operates at temperatures up to 
2300° F. (1260° C.), or up to 
2350° F. (1286° C.) for short 
periods. The unit is complete 
and self-contained, ready to 
plug in and use. All necessary 
temperature indicating and 
controlling devices are installed 
in the base. 


Write for Bulletin 954 for complete details. 


join ’em.” Their “Atomic Structu-e” 
chart, a distinctive feature of the frst 
edition, has been modified until it bea:s g 
striking resemblance to Eichinger’s 
tron Chart” (J. Cuem. Epuc., 34, 70 
(1957)) even to the sloping electron sh: (ls, 
We extend a warm welcome to the ra- 
ternity of enlightened souls. 

This textbook is rigorous and deman: ing 
and the pace is pretty fast. Gas | .iws 
appear in Chapter 2 while Chapt: 4 
divulges the mysteries of equive ‘ent 
weights and normal solutions. As the 
publishers claim, it is ‘a sound bool: for 
science and chemistry majors.”’ 


Jack W. EIcHINGER Jr. 
Florida State Unive sity 
Tallah::ssee 


Basic Organic Chemistry 


Louis F. Fieser and Mary Freser, 
Harvard University. D. C. Heath & 
Co., Boston, 1959. vii + 369 pp. 
Figs. and tables. 19 X 23.5 cm. $6 


The title and the size of this book con- 
form to the objective of the authors: 
“to present the basic facts and theories of 
modern organic chemistry in an casily 
assimilable form and in a limited number 
of pages.” The Fiesers have abandoned 
the traditional organization by types of 
compounds in favor of a series of topics, 
making for a book which is different. 
It is short but it is solid—and definitely 
not bob-tailed. 

After an introductory chapter on the 
nature of organic compounds a vocabulary 
is established in the second chapter, 
Structures of Aliphatic Compounds. The 
reader is next introduced in the following 
chapters to two types of reactions, sub- 
stitution and addition, and to oxidation 
and reduction. Along the way he en- 
counters evidence for structural consider- 
ations and reaction mechanisms which 
are basic to much of the material con- 
sidered in later chapters. Brief chapters 
on aromatic hydrocarbons and the cyclo- 
alkanes provide illustrative material and 
present opportunities to consider aro- 
matic properties, resonance applications, 
strain theory, and conformation. Fol- 
lowing a brief chapter on petroleum 
there are chapters on acids and _ bases, 
elimination reactions, replacement re 
actions, reactions of carbonyl compounds, 
rearrangements, and optical isomerism. 
The book closes with short chapters on 
carbohydrates, lipids, proteins, _poly- 
mers, and dyes. There isa short «hapter 
on synthesis but the emphasis of this 
book is clearly not on synthesis— it is on 


the interpretation" of reactions «nd on 
structure. 

Each chapter has a brief revic. sum- 
mary and a number of questions a: ! prob- 
lems. Answers to the problems °e pro- 
vided at the end of the book. T! re is4 
generous supply of excellent illus 7 
- Among these the drawings anc photo 

graphs of molecular models 

photographs which illustrate func 
MULTIPLE UNIT laboratory operations are par cularly 
MARK helpful. 

This short book, intended { ° short 

courses, is really long on princip! -. The 
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au‘ iors have achieved their stated objec- 
tiv. and the book can be recommended, 
not only for short courses, but also to 
tho-e interested in longer courses and 
to ‘nose desirous of review and refreshing 
ne fundamental principles of organic 
istry. 


in 
che 


SamMuE. E. KaMERLING 
Bowdoin College 
Brunswick, Maine 


Precipitation from Homogeneous 
Solution 


Louis Gordon, Murrell L. Salutsky, and 

Hobert H. Willard. John Wiley & 

Sons, Inc., New York, 1959. vi + 187 

pp. Figs. and tables. 16 X 23.5 cm. 

$7.50. 

This book deals with precipitations in 
which the precipitating agent is generated 
(by hydroly sis) within the solution. 
Although it is small in size, this book 
represents a valuable contribution to the 
chemical literature. In the authors’ words 
“the numerous papers on precipitation 
from homogeneous solution are scattered 
throughout various journals, and thus it 
has seemed desirable to bring all the infor- 
mation into a single volume.’’ The book 
should be of greatest use to the analytical 
chemist although chemical] engineers en- 
gaged in forming or purifying products by 
precipitation may well find helpful ideas 
in both the theoretical and practical 
sections. 

Approximately two-thirds of the text is 
devoted to presentation of specific pro- 
cedures and critical discussion of the re- 
sults. Following the introductory chapter 
the next six deal, in succession, with 
precipitations of hydroxides and _ basic 
salts, phosphates, oxalates, sulfates, sul- 
fides, and miscellaneous anions. The 
next two chapters, which take up most 
of the remaining third of the book, 
are devoted to theoretical aspects of 
precipitation processes. The first of these 
chapters covers the distribution laws and 
the theoretical aspects that have been 
elucidated using precipitation from homo- 
geneous solution; the second discusses the 
selection of conditions for optimum 
efficiency in a fractional precipitation. 
The tenth and final chapter, Applications 
in Chemical Technology, is short on 
examples but long on interesting extrapo- 
lations into the realm of future possibil- 
ities for the technique. 

, The authors have done a commendable 
job in accomplishing what they set out to 
do. \hen and if the authors are faced 
with » second edition, the reviewer feels 
hey might profitably disgress some- 
‘0 include a bit more background 
from the voluminous classical 
of coprecipitation. The present 
appears to have been written on 
~umption that the reader would be 
thly acquainted with the historical 
ound and would need only an 
asional reference to tie together “‘het- 
ous” and “homogeneous” pre- 

‘on processes. 


L. B. Rocrers 
lassachusetts Institute of Technology 
Cambridge 


Organic Syntheses. Volume 38 


John C. Sheehan, Editor-in-Chief. John 
Wiley & Sons, Inc., New York, 1958. 
vii+120pp. 15.5 X 23.5cm. $4. 


The annual volumes of “Organic Syn- 
theses’? are now an American tradition. 
This 38th and latest release again contains 
the common names, the Chemical Ab- 
stracts names if different, the equations, 
procedures, notes, and additional methods 
of preparation for 31 organic compounds. 
Directions have been submitted by 49 
contributors in addition to some members 
of the Board. Each preparation has been 
checked by members of the advisory board 
and associates. The cumulative subject 
index lists all material contained in Vol- 
umes 30 to 38 inclusive. The style, size, 


appearance, and quality are identical to 
those of previous volumes of the series. 
“Organic Syntheses”’ are too well known 
and extensively used to require any exten- 
sive description in this review. However, 
some new trends appear to be evolving. 
Recent volumes now contain less material 
of a biochemical nature, and this is under- 
standable due in part to the appearance of 
tie new related series dealing with ‘“Bio- 
chemical Preparations.’’ It is also appar- 
ent that some difficulty has been encoun- 
tered by chemists, using previous proce- 
dures, because of the unstability of various 
compounds. Special precautions are now 
included, as an appendage, for the prepa- 
ration of ethyl azodicarboxylate [Org. 
Syntheses, 28, 59 (1948)]; methoxyace- 
tylene [Org. Syntheses, 34, 46 (1954)] 
and o-toluamide [Org. Syntheses, 11, 97 
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(1931); 13, 94 (1933)]; and [Org. Sy.- 
theses, Coll. Vol., 2, 586 (1943)]. Chemis: s 
dealing with these materials should pr. - 
ceed with caution, and holders of the pr. - 
vious volumes should mark these dire :- 
tions accordingly. Perhaps greater ca-e 
should be exercised in evaluating futu ¢ 
preparations to determine any possi! e¢ 
explosive hazards. 

The popularity and extensive use of t! is 
series is attested by the fact that 27 f 
the first 29 individual volumes are alrea::y 
out of print. Volumes 30 to 38 inclusi: », 
as well as Collective Volumes 1, 2, anc 3 
are still available. It is likewise sign, i- 
cant that we are rapidly approaching { ie 
time when we may expect the 4th Col]: o- 
tive Volume. 


Ravpu E. 
North Dakota State Coll: je 
Fai yo 


Chemical Engineering Practice 
Volume 5. Fluid Systems 1. 


Edited by Herbert W. Cremer and Tre/or 
Davies. Academic Press, Inc., New 
York, 1958. vi + 695 + xxiv pp. 
Many figs. and tables. 17 X 25 cm. 
$19.50. Subscription price $13.30 per 
volume. 


This volume is entitled ‘Fluid Systems 
I,” and at least one half of the contents is 
a misnomer to the U. S. method of clas- 
sification. The first two chapters on The 
Transportation of Liquids and The Trans- 
portation of Gases are quite thorough 
and go further than our unit operations 
text books. 

The next three chapters (Pipe Systems 
for Liquids and Gases, Design of High 
Pressure Vessels, and Production of 
Vacuum) are very well written and go 
into much mechanical detail which seems 
to be needed in this discussion. Theoret- 
ical and practical aspects are covered in 
these chapters. 

The following three chapters on liquid- 
liquid systems cover very well the equi- 
librium systems, the calculation methods 
and the extraction equipment used in 
commercial installations. These three 
chapters cover the complex mixtures as 
well as the usual superficial coverage of 
only the ternary systems. Various meth- 
ods of stage calculation are given using 
both the equilibrium stage-wise methods 
es well as the methods of transfer units. 
Illustrative problems are included. 

The last four chapters attempt to cover 
the subject of distillation. The chapters 
cover vapor-liquid equilibria, binary dis- 
tillation, multicomponent distillation, and 
distillation equipment. A relatively com- 
plete amount of information is packed 
into the 32-page discussion on v:)0I- 
liquid equilibrium. As one would sus 
pect, the discussion on multicompovent 
equilibria is almost nil. The chapt 
binary distillation is extremely eleme!' ary 
and is the type of material covere:' i 
most of our undergraduate courses. 
chapter could have been eliminated \. it 
out being missed by most chemica 
gineers who will use this book. ; 

The chapter on Multicomponent _is- 
tillation is a 25-page cursory covers-° 
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this valuable and complex subject. It 
\ ould have been much more desirable if 
tle pages occupied by the chapter on 
bh uary distillation would have been used 
additional information on multi- 
nponent distillations. 

‘he chapter on distillation equipment 
i; almost an entirely qualitative one. 
A hough the author gives 65 references 
fo this chapter he does not give suf- 
fi ent information to discuss adequately 
th mechanics of tray design. 

\lthough the entire section on dis- 
tilstion (Chapters 9, 10, 11, and 12) is 
no: on the same level as the remaining 
co:.ients of the book, this Volume 5 will 
be a valuable addition to a chemical 
envineer’s library. 


Joun J. McKertra 
University of Texas 
Austin 


Elementary Statistical Physics 


C. Kittel, Professor of Physics, Univer- 
sity of California, Berkeley. John 
Wiley & Sons, Inc., New York, 1958. 
ix + 228 pp. 16 X 23.5cm. $8. 


Professor Kittel has produced another 
excellent textbook in an area where there 
had been a complete lack of any elemen- 
tary expositions. While the material 
presented in this book lies on the border 
between chemistry and physics, it actually 
duplicates little of the subject matter usu- 
ally covered in a course on statistical me- 
chanies for first or second year chemistry 
graduate students. For this reason it 
should not be considered simply as an 
alternative text for such a course. How- 
ever, anyone who is interested in placing 
more emphasis on irreversible theory of 
transport properties without lengthening 
the time spent on a formal course in sta- 
tistical mechanics will find Professor 
Kittel’s approach to this problem very 
enlightening. The reviewer has used this 
text in a semester course for graduate stu- 
dents majoring in chemistry and chemical 
engineering and found it very satisfactory 
from nearly all points of view. 

An outstanding feature of the book is 
the selection of problems Professor Kittel 
has compiled. The number of problems 
is large when compared with other texts 
on statistical mechanics and about one 
thir! of them prove to be challenging even 
to the best students. The problems form 
an intimate part of the text (being given 
at tle end of each section) and the author 
pro'»:bly assumes that the reader will work 
ea’ problem as it is encountered. This 
is «« of the major reasons for regarding 
thi: book strietly as a textbook for a lec- 
tur course. In fact, the style of writing 
Ist of a set of lecture notes which also 
dis ourages its use as a reading reference. 

.other feature of the book is the list 
ol. ‘erences given at the beginning of 
ea chapter. The student is often re- 
fe! to original journal articles and is 
£1\ 0 an excellent selection of background 
re ong material. Quite often the pres- 
en\.tion given by Kittel is just an outline 
anv recourse to the references is necessary 


for a comprehensive understanding of the 
material. 

The first part of the book is concerned 
with the fundamental principles of statis- 
tical mechanics. No discussion of the 
kinetic theory of gases is given at this point 
and the reviewer certainly approves of 
this approach. The ensemble method of 
Gibbs is stressed and both the canonical 
ensemble and grand canonical ensemble 
are discussed and used. The early intro- 
duction and use of the grand canonical 
ensemble is indeed an improvement over 
the discussion usually found in textbooks. 
Since no attempt is made to use the 
Fowler-Darwin theory or a similar type 
of argument to introduce the distribution 
laws, the student will probably not be 
satisfied with the justification of the basic 
equations. The sketchy type of presen- 
tation may also be subject to criticism but 


the reviewer found that it provided a good 
framework in which to use one’s own lec- 
tures with a minimum of confusion. 

The truly unique instructional contri- 
butions of this textbook is contained in 
Parts 2 and 3 which give an introduction 
to the theory of stochastic variables and 
the kinetic theory of transport processes. 
The material on stochastic processes fol- 
lows a series of basic papers which can be 
found in a Dover publication (‘Selected 
Papers on Noise and Stochastic Processes”’ 
edited by Nelson Wax, Dover Publica- 
tions, Inc., New York). This latter refer- 
ence is a valuable supplement td Kittel’s 
presentation. 

From the point of view of a course for 
physical chemistry majors the principal 
omissions of subject matter are (a) the 
theory of real gases, (b) calculation of the 
thermodynamic properties of ideal gas 
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1851 was the year Fisher’s New York 
Branch, Eimer & Amend, began supplying 
high-quality reagents to the chemical indus- 
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molecules with internal degrees of freedom, 
and (c) cooperative phenomena and its 
application to nonelectrolyte solution 
theory. On the other hand Professor 
Kittel has made the much needed step of 
introducing many current topics or re- 
search interest (in particular transport 
theory) into a textbook suitable for first 
or second year graduate students. 


Zevi W. SALSBURG 
The Rice Institute 
Houston, Texas 


Elementary Matrix Algebra 


Franz E. Hohn, Associate Professor of 
Mathematics, University of Illinois. 
The Macmillan Co., New York, 1958. 
xi + 305 pp. 16 X 24cm. $7.50. 


This book is the product of several 
years’ experience with a course in linear 
transformations and matrices, which was 
primarily for students in a variety of fields 
including science, engineering, econom- 
ics, sociology, etc. Specific applica- 
tions, however, are omitted for the sake 
of brevity. The text is elementary in the 
sense that an effort has been made to have 
it useful at the junior or senior level. 

The book is excellent. The well-or- 
ganized and clear style of presentation 
makes it easy to follow and the selection 
of topics is most appropriate for a course 
one might wish every graduate student 
in physical chemistry could have. Some 
of the principles are included only in prob- 
lems, a device frequently used in mathe- 
matics. This may make it more difficult 
as a basis for self-education than as a 
course textbook. On the other hand, the 
text and examples provide a continuity of 
development adequate for one to under- 
stand the later material without working 
all the problems. The author, however, 
specifically recommends working most of 
the problems to get the most out of the 
book. 

The chapter topics include the intro- 
duction to matrix algebra; determinants; 
the inverse of a matrix; rank and equiva- 
lence; linear equations and linear depen- 
dence; vector spaces and linear transfor- 
mations; unitary and orthogonal trans- 
formations; the characteristic equation of 
a matrix; and bilinear, quadratic, and 
Hermitian forms. Appendixes cover the 
summation and product notations; the 
algebra of complex numbers; and the 
general concept of isomorphism. There 
is also a bibliography containing refer- 
ences not only to more advanced mathe- 
matical treatments of the subjects but 
also to books in which applications in the 
various fields are discussed. 

The book is recommended as a valuable 
three-hundred-page collection of mathe- 
matical concepts and techniques useful to 
the modern chemist, especially if he is 
interested in following recent theoretical 
developments involving applications of 
quantum mechanics. 


Paut C. Cross 


University of Washington 
Seattle 


Analysis of Straight-Line Data 


Forman 8S. Acton, Associate Professir 
of Electrical Engineering, Princeton 
University. John Wiley & Sons, Inc, 
New York, 1959. xiii + 267 pp». 
46 figs. Tables. 15.5 X 23.5 em. 
$9. 


The straight line occupies a centi.) 
position in the presentation and interp::- 
tation of experimental results. Fre- 
quently experimenters devote consid: r- 
able time and ingenuity to the develop- 
ment of reasonable (and sometims 
unreasonable) procedures for linearizing 
their data. It is the objective of this book 
to guide the experimenter-analyst throuch 
the maze of regression techniques, each 
with its own set of assumptions, that has 
accumulated over the past eighty years. 

The author gets off to an excellent 
start with a brief discussion of the choice 
of a statistical model on which to base the 
analysis. Most experimenters should pile 
considerably when, after a listing of seven 
hypothetical experiments, the author 
states ‘‘. . . it would be sheer folly to apply 
classical least-squares fitting to most of 
these data.”” This phrase should frighten 
most people into reading the remainder of 
the book. 

Well over a third of this book deals with 
the so-called classical model in which the 
independent variable (x) is considered 
known (essentially) without error and 
(almost) all of the experimental variation 
is assumed to be associated with the de- 
pendent variable (y). Considerable em- 
phasis is placed on confidence intervals, 
and several non-parametric methods are 
discussed and exemplified. 

A short chapter is devoted to samples 
from the bivariate normal distribution. 
The middle fifth of the book deals with 
the knotty problem of what to do when 
both the independent and the dependent 
variables contain error. Here the author 
does well with his opportunity to draw 
together the diverse work on this subject 
extending over many years and several 
countries. Following this is a brief ex- 
position of how the analysis of variance 
can be applied to the simultaneous 
examination of several lines. Then comes 
a chapter on orthogonal polynomials 
which provides detailed examples for both 
equally and unequally spaced points. 
The last three chapters of the book, 
extending over only a dozen pages, consist 
of a few brief observations on transfor- 
mations, the rejection of data, and models 
with cumulative error. An appendix is 
provided which gives nineteen tables 
including several for ‘‘quick and denorma- 
lized” methods of analysis. 

The line drawings, which are used very 
effectively, are extremely well cone. 
The reader will, nevertheless, find that 
the going is noteasy. The style of wr'ting 
ranges from heavy (maximum likeli!)ood 
derivations) to light (“What isn’t worth 
doing at all isn’t worth doing we!!!”). 
Sometimes the introduction to a se tion 
is found in the concluding paragra)) of 
the preceding section. This give: the 
impression that the chapters were 
in one breath and makes it diffic: ‘ to 
consider an isolated part. 
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all the exciting new discoveries 
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chapter, stressing the signif- 
cance of early discoveries in 
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factual and anecdotal material 
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SPECIAL CHAPTER ON ELE- 

MENTS DISCOVERED BY ATOMIC 
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Leicester, Ph.D. 
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EDITION! Packed to the covers 
with fascinating and enter- 
taining new material. 


GREATER READABILITY! Com- 
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assure easy-to-read legibility 
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covery of the Elements an un- 
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much instructive information 
been presented in such delight- 
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920 pages $10.00 postpaid 
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PUBLISHING CO. 
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might well have included examples of the 
weighting which is sometimes required to 
maintain homogeneous variance when a 
linearizing transformation is made, and the 
recent work of Ergun on fitting families 
of straight lines. The treatment of 
cumulative data (Chapter 10) is much too 
brief considering the general lack of 
understanding and ubiquity of such sys- 
tems. And, contrary to the author’s 
advice, the analysis of variance can present 
serious problems because of the high 
degree of correlation among the residuals 
in cumulative data. 

Very few numerical mistakes were noted 
and none would mislead the reader. 
In the discussion of rejection of data, it is 
implied that rangized tests are applicable 
when the assumption of normality is in 
doubt. Unfortunately range tests are 
also bound by the assumption of nor- 
mality. In his example of testing a value 
for possible rejection, the author carries 
out a one-sided test, whereas a two-sided 
test would seem more natural. 

The References (38) and Additional 
Bibliography (39) list a wide variety of 
books and articles but overlook a few 
important contributions such as that of 
Mandel and Linnig (Anal. Chem., 29, 
743-9 (1957)). 

The usefulness of this book to chemists 
is shown by the fact that nine of the 
thirteen examples considered by the author 
are chemical. The reader is warned, 
however, that the benefits of this book are 
available only to those who are willing to 
spend considerable time on it. 
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are provided. 
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Crystal Structures. Supplement 4. 


W. G. Wyckoff. Interscience Publishers, 
Inc., New York, 1959. 20 X 25 X 4 
em. $22. 


This material completes Chapters 9, 
10, 13, 14, and 15 of the work first issued 
in 1949 (see THIS JOURNAL, 26, 289 
(1949) ). The most recent supplement 
was issued in 1957 (35, A620 (1958) ). 
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Chemistry: The Elements 
and Their Reactions 


NEW! a rigorous presentation of 
general chemistry 


Written for the intensive one-year 
course, this text approaches general 
chemistry from the deductive point of 
view. The author’s years of experience 
in teaching general chemistry to fresh- 
man and sophomore students have 
greatly influenced his choice of material. 
His approach is distinctly non-historical. 


A 


Dr. Hutchinson begins with a modern 
explanation of the atom, logically fol- 
lowed by important data on the laws 
and principles of physics which relate 
to chemistry. The idea of structure in 
atoms is developed quite early and chem- 
ical properties of elements are deduced 
as consequences of atomic structure rather 
than conversely. 


The first three parts of the text give a 
rigorous presentation of chemical theory. 
Problems follow each chapter in these 
sections. Part IV, covering nearly one 
half the book, gives the student detailed 
descriptive chemistry. This section dis- 
cusses 24 elements typical of the various 
chemical families they represent. 

By Eric Hurcninson, Ph.D., Associate Professor of 


Chemistry, Stanford University. 745 pages, 6” x 91/4”, 
373 illustrations. $7.50. New! 
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Chemistry of 
Organic Compounds 


a detailed text for 
chemistry or science majors 


Second Edition. This text presen's 
basic organic chemistry in rich detail- - 
ideal for students majoring in chemist: y 
or allied sciences or for anyone wlio 
wants a thorough treatment of the su!)- 
ject. 


FROM 


The generous amount of materi! 
gives you greater opportunity to adapt 
the text to fit your course needs. Comni- 
pounds are discussed in the light of tlie 
theory of gross structures. Dr. Noller's 
correlation of physical and chemical 
properties with structure is extremely 
clear. 


By using theories and clear-cut illustra- 
tions to explain the facts, he eliminates 
the common student complaint that the 
elementary course in organic chemistry 
is merely memory work. 


The economic importance and industrial 
uses of compounds receive more than 
the usual attention. Topics of current 
interest such as the absorption of electro- 
magnetic radiation are emphasized. 


By Cart R. Notzer, Professor of Chemistry, Stanford 
University. 978 pages, 6” x 91/4”, illustrated. $9.00. 
Second Edition. 
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Textbook of Organic Chemistry 


NEW! a skillful condensation of the 
* longer textbook 


This book is a skillfully edited condensation of Dr. 
Hutchinson’s longer text (described above). It pro- 
vides the beginning student with a comprehensive back- 
ground in chemistry—giving him all the important 
principles, but not burdening him with detailed mathe- 
matical equations. The same emphasis is placed on 
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information not of vital importance to a general chem- 
istry course has been eliminated. Most of the author’s 
excellent illustrations, drawn in the 3-dimensional effect 
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582 pages, 6” x 9!/,”, 290 illustrations. $6.00. New! 


a careful abridgment of the text described above 


Second Edition. This is a careful abridgment of the 
longer textbook. It is an excellent basic text ‘or 
organic chemistry courses of 90-100 hours for chemis! ry 
majors and non-chemistry majors. It will ideally serve 
any course where adequate but not extensive detail is re- 
quired. Dr. Noller has omitted certain compounis, 
some of the more complex mechanisms and other «d- 
vanced material not considered necessary for a stand: rd 
course. A great number and variety of problems ‘re 
included, in many cases enough to assign to sev “al 
classes without repeating any one. 


654 pages, 6” y 91/4”, illustrated. $7.00. Second Edition. 


Gladly sent to college teachers for consideration as texts 


W. B. SAUNDERS COMPANY West Washington Square, Philadelphic 5 
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JOHN D. ROBERTS HAROLD H. WILLIAMS 
California Institute of Technology Cornell University 


“The effective union of competent authorship and publisher’s skill in the production of truly fine 
texts and reference books.” 


FOUNDATIONS OF CHEMICAL KINETICS by Sidney W. Benson, University of 
Southern California. Ready in January, 1960. A senior-graduate text and reference book 
for students and research workers. 


NUCLEAR MAGNETIC RESONANCE: Applications to Organic Chemistry by John 
D. Roberts, California Institute of Technology. 118 pages, $6.00. 'This brief book is the 
outgrowth of some forty lectures in which it was attempted to explain the phenomenon of 
nuclear magnetic resonance absorption and the uses of high resolution nuclear magnetic res- 
onance spectroscopy. 


HIGH RESOLUTION NUCLEAR MAGNETIC RESONANCE by J. A. Pople, Cambridge 
University; W. G. Schneider, National Research Council of Canada; and H. J. Bernstein, 
National Research Council of Canada. 501 pages, $13.50. Written primarily for the chemist 
and physicist, this very important and timely volume explains the principles underlying high 
resolution NMR, and describes the range of applications for this newly-developed analytical 
method of structure determination. 


PHYSICAL ORGANIC CHEMISTRY by Jack Hine, Georgia Institute of Technology. 
497 pages, $9.50. This text describes the accepted mechanisms for various organic reactions, 
and gives an understanding of the manner in which one uses experimental data to arrive at a 
reaction mechanism. 


STATISTICAL MECHANICS: Principles and Selected Applications by Terrell L. 
Hill, Naval Medical Research Institute, Bethesda, Maryland. 432 pages, $9.00. Written 
for graduate students and research workers in theoretical chemistry and physics, this book 
summarizes the principles of statistical mechanics at an intermediate level, and presents an 
organized and detailed account of certain important applications of statistical mechanics 
which have been worked out since 1940. 


CHEMICAL ANALYSIS: An Advanced Text and Reference by Herbert A. Laitinen, 
University of Illinois. Ready in January, 1960. A senior-graduate text and aanauead book 
that covers fundamental principles underlying chemical methods of analysis. 


OPTICAL ROTATORY DISPERSION: Applications to Organic Chemistry by Carl 
Djerassi, Stanford University. Ready in December, 1959. The first book to be published on 
this aspect of modern organic chemistry theory. 
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ORGANIC CHEMISTRY by Donald J. Cram, University of California, Los Angeles; and 
George S. Hammond, California Institute of Technology. Just Published. Here is the rad- 
ical reorientation for which Organic Chemistry teachers have long been waiting. Organ- 
ized around reactions rather than structures, the book presents a pioneering approach to 
elementary organic chemistry. 


ORGANIC CHEMISTRY—AN OUTLINE: Problems and Answers by Corwin Hansch, 
Pomona College; and George K. Helmkamp, University of California, Riverside. 258 pages, 
$2.95. Designed to supplement all organic chemistry textbooks, HANSCH and HELM- 
KAMP contains problems involving nomenclature, synthesis, equivalent weights, and physi- 
cal properties. 


INSTRUMENTATION IN SCIENTIFIC RESEARCH: Electrical Input Transducers 
by Kurt S. Lion, Massachusetts Institute of Technology. Ready in Fall. A reference book 
for all fields of science, engineering, and medicine where electrical instrumentation is used as 
a research tool. The purpose of this volume is to provide a complete collection of the existing 
basic methods and systems used as input transducers in electrical instrumentation. 


INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS, Second Edition, by Galen 
W. Ewing, New Mexico Highlands University. Ready in February, 1960. This book covers in 
considerable detail all those analytical methods utilizing instruments which are in common 
laboratory use, as well as many less familiar methods gleaned from the recent technical journal 
literature. Many new materials included in the new edition. 


FUNDAMENTAL CONCEPTS OF INORGANIC CHEMISTRY by Esmarch S. Gil- 
reath, Washington and Lee University. 430 pages, $7.50. This text for the one-semester 
junior level university course in inorganic chemistry offers an elementary approach to certain 
theoretical concepts. A minimum of descriptive material has been included, with a maximum 
of essential but elementary items in the field. 


RADIOISOTOPE TECHNIQUES by Ralph T. Overman, Oak Ridge Institute of Nuclear 
Studies; and Herbert M. Clark, Rensselaer Polytechnic Institute. Ready in January, 
1960. A laboratory textbook designed to give the principles and typical procedures of work- 
ing with radioactive materials. It‘is for use both as a text, in formal courses dealing with 
radiochemical techniques, and also as a reference and source book for these laboratory proce- 
dures and manipulations. 
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LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY by Kenneth R. Wilberg, 
University of Washington. Ready in January, 1960. A modern and practical book designed 
to introduce advanced undergraduates and beginning graduate students to the basic methods 
of organic chemistry laboratory technique. It covers the procedures and methods of purifica- 
tion of liquids, solids, and gases, and then considers the methods of separation and purifica- 
tion which are based on partition between phases. 


ADVANCED ANALYTICAL CHEMISTRY by Louis Meites, Polytechnic Institute of 
Brooklyn; and Henry C. Thomas, University of North Carolina. 540 pages, $8.90. An 
upper-division or graduate level text written for the student who wants a better theoretical 
foundation in instrumental methods than ordinarily provided by available texts in the field. 
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chemistry. 


CHEMICAL PUBLICATIONS by M. G. Mellon, Purdue University. Third Edition. 
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CONTINUOUS ANALYSIS of CHEMICAL PROCESS SYSTEMS 


By SIDNEY SIGGIA, Olin Mathieson Chemical Corporation. This book treats all phases of the ney 
analytical devices designed to insure economical, accurate, and continuous monitoring of chemic.i] 
process systems. Differing from conventional lab devices, the continuous, on stream analytic il 
instruments function automatically and directly in the processing equipment or pipeline. Record :r 
charts and dial readings permit a constant check of the chemical composition in process systen s. 
Each instrument is described according to principle of operation, range of application, accuracy and 
precision, installation and construction specifications, time for response, use with controllers, versa- 
tility, and interferences. 1959. 386 pages. $8.50. 


The MOLECULAR BASIS of EVOLUTION 


By CHRISTIAN B. ANFINSEN, National Institutes of Health. This biochemical approach to the 
study of evolution integrates the sciences of genetics and protein chemistry. Dr. Anfinsen presents a 
systematic consideration of the structures of various proteins as isolated from a variety of species, in 
an effort to shed light on the differences in heredity between the species. 1959. 230 pages. Illus. 
$7.00. 


CHEMICAL PROCESS PRINCIPLE S—Part Il: Thermodynamics, Second Edition 


By OLAF A. HOUGEN, University of Wisconsin; KENNETH M. WATSON, Illinois Institute of 
Technology; and ROLAND A. RAGATZ, University of Wisconsin. The second edition brings together 
in one volume the theoretical developments and practical applications of the basic engineering science 
of thermodynamics plus advanced treatment of the more specialized developments of thermodynamics. 
It has been carefully revised to reflect the most recent technological advances. Some special features: 


e provides comprehensive tables of generalized thermodynamic properties of gases and liquids. 


© contains methods of constructing thermodynamic charts for specific compounds including tempera- 
ture-entropy, temperature-enthalpy, etc.—with applications. 


e discusses methods of constructing enthalpy-composition and entropy-composition charts of binary 
solutions by precise and by generalized methods. 1959. Approx. 632 pages. Illus. Prob. $9.75. 


NOMOGRAPHY, Second Edition 


By ALEXANDER S. LEVENS, University of California, Berkeley. Presents a modern working know!- 
edge of the theory and construction of charts involving straight line scales, curved scales, and 
combinations of the two. Expanded approximately 90%, this revised edition offers three completely 
new chapters on circular nomograms; projective transformations; and relationships between con- 
currency (Cartesian) and alignment nomograms with applications to experimental data. 1959. 
296 pages. Illus. Prob. $7.00. 


PRINCIPLES and PRACTICE of GAS CHROMATOGRAPHY 


Edited by ROBERT L: PECSOK, University of California, Los Angeles. With four contributors. ased 
on the first course in gas chromatography offered by U. C. L. A., this book makes available most of 
the ideas and information on the subject. Special attention is given to those topics of most val ic to 
beginners and those with limited experience. The book discusses theoretical principles under’ ying 
partition chromatography and describes the mechanism of separation when the mobile phase 's an 
inert gas. This is followed by a more detailed description of the mobile and stationary phases. 959. 
226 pages. Illus. $6.75. 
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DANA’S MANUAL of MINERALOGY, Seventeenth Edition Revised 


Revised by CORNELIUS S. HURLBUT, Jr., Harvard University. The new material added in this 
edition reflects the more quantitative trend in mineralogy. However, the very useful descriptive 
portions that are so essential in any elementary treatment of mineralogy have been retained. The 
major change in the book is in the broad use of the crystal-chemical approach throughout. This 
serves to unify the chemistry, crystallography and physical properties of minerals through funda- 
mental structural and chemical considerations. 1959. Approx. 736 pages. Illus. Prob. $9.75. 


PRINCIPLES of DAIRY CHEMISTRY 


By ROBERT JENNESS, University of Minnesota; and STUART PATTON, The Pennsylvania State 
University. Builds an understanding of the constituents of milk, their interaction with one another 
under various conditions, and the relationship of these facts to the production and storage of the 
many dairy products. 1959. Approx. 464 pages. Illus. Prob. $8.75. 


READING GERMAN for SCIENTISTS 


By HANS EICHNER, Quween’s University, Canada; and HANS HEIN, Hechingen Hobenzollern. In 
Press. 


ORGANIC SEQUESTERING AGENTS 


A Discussion of the Chemical Behavior and Applications of Metal Chelate Compounds in Aqueous Systems 


By STANLEY CHABEREK, The Dow Chemical Company; and ARTHUR E. MARTELL, Clark 
University. Offers a clear, straightforward discussion of the principles governing the interaction of 
metal ions with aqueous complexing and chelating agents—and provides a comprehensive summary 
of the many applications of chelating agents and metal chelates. 1959. 616 pages. Illus. $25.00. 


FUNDAMENTALS of PHYSICAL CHEMISTRY 


By H. D. CROCKFORD and SAMUEL B. KNIGHT, both of the University of North Carolina. Derived 
from a previous work by the same authors, this book concentrates on the aspects of physical chemistry 
which are most important in understanding biological phenomena. Treats such topics as: the change 
of vapor ogy with temperature, and the energy of activation in reaction kinetics. 1959. 463 


pages. Illus. $6.95. 


THERMODYNAMICS and STATISTICAL THERMODYNAMICS 


By u . G. ASTON and J. J. FRITZ, both of The Pennsylvania State University. Provides a concise but 
complete discussion of the new statistical methods for calculating thermodynamic properties of 
ideally gaseous organic compounds. The rapid development and standardization of statistical 
thermodynamics enabled the authors to compare accurately measured values of thermodynamic 
quantities with those calculated from molecular and spectroscopic data. 1959. 562 pages. Illus. 


$8.25. 
BRIEF COURSE in ORGANIC CHEMISTRY, Second Edition 


By LYELL C. BEHR, Mississippi State University; R. C. FUSON and HAROLD R. SNYDER, 
both of the University of Illinois. This text is a brief, up-to-date introduction to the field of organic 
chemistry, which includes the applications of organic compounds. The practical value of vitamins, 
hormones, other natural products, medicinal, agricultural chemicals, and other subjects of biological 
and chemical interest not mentioned in other books in the field, are emphasized in this second edition. 
1959. 289 pages. Illus. $5.75 


Prices subject to change without notice 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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GENERAL CHEMISTRY: A Systematic Approach raivion 


by HARRY H. SISLER, University of Florida, CALVIN A. VANDEK 
WERF and ARTHUR W. DAVIDSON, both, University of Kansas 


“A perusal of the text shows that the authors attained their goal to 
present ‘a sound, balanced foundation in general chemistry on a logical, 
inductive basis.’ The text is as modern as this morning’s newspapers— 
from the first page to the last. The study questions and problems. . . . 
are thought provoking and should engender in the student’s mind a 
clear and understanding grasp of the subject.”—Austin V. Signeur, 
Canisius College. 1959, 851 pages, Ill., $7.95. 


COLLEGE CHEMISTRY: A Systematic Approach raion 


by HARRY H. SISLER, CALVIN A. VANDER WERF and ARTHUR 
W. DAVIDSON Ready Spring 1960 


QUALITATIVE ANALYSIS AND ANALYTICAL CHEMICAL 
SEPARATIONS 


Second Edition 
by PHILIP W. WEST and MAURICE M. VICK, Louisiana State 
University 


This thorough treatment of qualitative analysis features a practical 
non-sulfide scheme of separation. An introduction to laboratory pro- 
cedures is followed by a theoretical discussion of the principles and 
calculations pertaining to chemical equilibria. A new section, dealing 
with the metallurgy and chemistry of metals, includes useful informa- 
eae on mathematical operations and spot tests. 1959, 302 pages, IIl., 


INTRODUCTORY CHEMISTRY 


Second Edition 
By LILLIAN HOAGLAND MEYER, Western Michigan University 


An introduction to the principles and nomenclature of chemistry, this 
text is especially intended for students majoring in nutrition, textiles, 
pre-medicine and other allied fields. The second edition features an 
extensive revision and updating of the chapters on biochemistry, textile 
— radio-chemistry | atomic theory. 1959, 528 pages, IIl., 


A SHORT COURSE OF ORGANIC CHEMISTRY 
By JOHN E. LEFFLER, Florida State University 


Primarily designed to give the non-major a practical understanding of 
organic chemistry, this text first orients the student to basic concepts 
and nomenclature and then proceeds to a unified survey of the im- 
portant classes of compounds. Meaningful and unusual applications 
are presented in chapters on special topics—including the organic chem- 
a of odor and color, molecular energy, and the chemistry of large 
molecules. 1959, 201 pages, IIl., $5.50 


THE CHEMISTRY OF ORGANIC COMPOUNDS 


Fifth Edition 
By jae BRYANT CONANT and ALBERT H. BLATT, Queens 
College, New York 


Significantly revised and reorganized, this compact text offers suffi- 
cient material for those who are taking a terminal course and also 
provides a good foundation for those who plan advanced work. Relat- 
ing concepts to their application, the authors discuss important mecha- 
nisms in connection with reactions to which they apply and bond types 
with structures containing them. 1959, 704 pages Ill., 


She Macmillan Company 
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Lothian, G. F. Absorption Spectrophotom- 
= 1958 246 pp $10.75 Mac- 

lan. #175 

McCrone, Jr., Walter C. Fusion Meth- 
ods in Chemical Microscopy: A Tezt- 
book and Laboratory Manual. 1957 
326 pp $8.00 Interscience. #176 

McDonald, Hugh J. et al. Jonography: 
Electrophoresis in Stabilized Media. 
1955 268 pp $6.50 The Year Book 
Publishers. #177 

Meites, Louis. Pelarographic Techniques. 

1955 332 pp $7.00 Interscience. 


Meites, Louis and Thomas, Henry. Ad- 
vanced Analytical Chemistry. 1958 530 
pp $8.90 McGraw-Hill. #179 

Morrison, G. H. and Freiser, H. Solvent 
pg in Analytic Chemistry. 1957 
269 pp $6.75 Wiley. #180 

Miiller, ‘Otto H. Polarographic Method of 
Analysis. 1956 2nd Edition 209 pp 
$4.50 Chemical Education Publishing 
Co. #181 

Nachtrieb, Norman H. Principles and 
Practices of Spectrochemical Analysis. 
1950 324 pp $7.50 McGraw- “aie 

1 

Pecsok, R. L. Principles and Practice of 
Gas Chromatography. 1959 266 pp 
$6.75 Wiley. #183 

Rosin, Joseph. Reagent Chemicals and 
Standards. 1955 3rd Edition 561 pp 
$10.00 D. Van Nostrand. #184 

Sadtler, Philip. Sadtler Standard Spectra. 
3rd Edition 1959 330 pp $100.00 
Set of 16 volumes $1,540.000 Samuel 
P. Sadtler & Son. #185 

Sadtler, Philip. Volume of Indices. 1959 
$25.00 Samuel P. Sadtler & Son. #186 

Sadtler, Philip. Volume of Near-Infrared 
1959 $250.00 Samuel P. Sadtler & 
Son. #187 


Sadtler, Philip. Volume of Spec-Finder. 
1959 $250.00 Samuel P. Sadtler & 
Son. #188 

Sadtler, Philip. Volume of Ultra-Violet. 


1959 $150.00 Samuel P. Sadtler & 


Son. #189 
Samuelson, R. D. Jon Exchanges in 
Analytic Chemistry. 1953 291 pp 
$7.00 Wiley. #190 


Sandell, E. B. Colorimetric Determination 
of Traces of Metals. 3rd Edition Re- 
vised and enlarged (Volume III— 
Chemical Analysis) 1959 1054 pp 
$24.00 Interscience. #191 

Scott, Wilfred W. Standard Methods Kf 

. Chemical Analysis. (Edited by H. H. 
Furman) 1939 5th Edition (In two 
volumes) 2811 pp $30.00 D. Van 
Nostrand. #192 & 192-1 

Siggia, Sidney and Stolten, Hans J. An 
Introduction to Modern Organic Analysis. 


1956 258 pp $5.50 
# 
Smit, W. M. Purity Control by Thermal 


Analysis. 1957 182pp $4.75 D. Van 
Nostrand. #194 
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Interscience 
Current and forthcoming BOOKS 


Semimicro Qualitative Organic Analysis 


Nicholas D. Cheronis, Brooklyn College, and John 
. Entrikin, Centenary College of Louisiana 


“The completely rewritten and expanded second edition of 
this book is divided into four parts: Part One—Techniques 
of Organic Analysis: Part Two—Procedures for Tentative 
Identification of an Unknown; Part Three—Procedures for 
Final Characterization of an Unknown; Part Four—Tables 
of Organic Compounds with Their Constants and Derivatives 
. . . This is the most comprehensive treatment of qualitative 
organic analysis currently available in a single volume.” 
—Journal of Chemical Education 


1957 788 pages $7.00 


An Introduction to Modern Organic Analysis 


by Sidney Siggia and Hans J. Stolten, General Aniline 
and Film Corp. 


“Experimental and instrumental details are wisely, and 
necessarily for a volume of this size, minimized. However, 
sufficient experiments and problems to give the student a 
“feel” for modern organic analytical methods are included at 
the end of every chapter . . . Highly recommended.” 

—The Vortex 


1956 258 pages $5.50 


Electroanalytical Chemistry 


Second Edition Revised and Enlarged 
by James J. Lingane, Harvard University 

This greatly expanded revision reflects recent advances in 
electroanalytical techniques and also provides the practic- 
ing and teaching analytical chemist with a comprehensive 
and completely up-to-date treatment of the subject. New 
chapters on electrical measurements, polarography, amper- 
ometry and amperometric titration, new techniques of 
— titration, and chronopotentiometry have been 
a 


1958 


$11.60 


683 pages 


Colorimetric Determination of Traces of Metals 


Third Edition Revised and Enlarged 
by E. B. Sandell, University of Minnesota 


Many practicing and teaching analytical chemists will 
welcome the third edition of this widely-used and well- 
known classic, which has been thoroughly revised and ex- 
panded for a modern and comprehensive treatment. 


1959 1054 pages $24.00 


send for examination copies . . - 


Colorimetric Determination of Nonmetals 


edited by David F. Boltz, Wayne State University 


A group of experts in chemical analysis provide detail :d, 
practical accounts of the colorimetric determination of 
eleven nonmetallic elements. Each of the eleven chapt«rs 
is in three sections: Separations, Methods of Determinia- 
tion, and Applications. ‘‘Although mentioned by the ed: 
in the preface that it is a supplemental volume of Professor 
Sandell’s Colorimetric Determination of Traces of Metils, 
the present volume is complete in itself.” 

—Journal of Chemical Education 


1958 257 pages $9.50 


The Chemistry of Natural Products Series 


edited by K. W. Bentley, University of Aberdeen 


Each volume in this expanding series comprehensively, 
yet concisely, treats a large and complex group of natural 
substances. Many structural formulas on_ right-hand 
pages throughout each book illustrate in a “blackboard” 
effect the authoritative text on facing pages. 


Volume I 


The Alkaloids by K. W. Bentley 1958 245 pages $5.00 
Volume 2 

Mono- and Sesquiterpenoids 1959 328 pages $6.50 
Volume 3 


The Higher Terpenoids 1959 248 $5.00 both volumes 
by P. de Mayo, Imperial College of Science and Technology 


Scientific Russian, A Textbook for Classes 
and Self-Study 


by James W. Perry, Massachusetts Institute of Tech- 
nology 


“A well-organized and thorough introduction, designed to 
prepare students and other persons to read scientific literature 
published in Russian... The book is an outstanding one. 


—The New York Public Li) rary 
1950 846 pages $8.50 
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Introduction to Colloids 
by Karol J. Mysels, University of Southern California 


A long-needed textbook of colloid science designed for the 
undergraduate student of physical or general chemistry. 
The subject is logically developed: structural elements are 
introduced apd their behavior first examined when only 
gravitational or van der Waals forces are important; then 
the effects of thermal agitation alone, then their combined 
influences; later, electric forces alone and in relation to 
those previously discussed; and, finally optical effects: 
refraction, interference, and scattering. any illustra- 
tions, problems and answers, supplement a clear and lucid 
presentation. 


1959 


approz. 500 pages About $8.50 


Texthook of Polymer Chemistry 


by F. W. Billmeyer, Jr., University of Delaware 


“*The introduction to the basic principles of the chemistry of 
high polymers has- become content of 
undergraduate and postgraduate courses in some of our uni- 
versities and technical colleges. He has summarized all the 
important information about the organic and physical chem- 
istry on high polymers .. . and has succeeded in producing 
one of the best general textbooks on this important and grow- 
ing subject.” 


—Transactions of the Faraday Society 
$11.50 


1957 


577 pages 


Analytical Chemistry of Polymers In Two Parts 


edited by G. M. Kline, National Bureau of Standards, 
Washington 


Part I Analysis of Monomers and Polymeric Materials 
Plastics - Resins - Rubbers - Pibers 


This twelfth volume in the well-known series, High Poly- 
mers, treats methods of chemical and physical analysis 
useful in research, inspection and control of polymers and 
their raw materials. The editor has assembled contribu- 
tions on these methods for twenty different polymeric sub- 
stances, such as plastics, rubbers, resins, proteins and sili- 
cones; methods of analysis of these substances are availa- 
ble here for the first time in book form. 


1959 


$16.50 
Part II: In preparation 


The Physical Chemistry of Surfaces 
by A. W. Adamson, University of Southern California 


A comprehensive physico-chemical treatment of both 
liquid and solid surfaces. The theory is developed and 
then _— to problems of friction and lubrication; wet- 
ting, flotation, and detergency; emulsions and forms; 
chemisorption and catalysis. 


In preparation (Spring, 1960) 


684 pages 


See these Interscience Books at the 


CHEMICAL EDUCATION BOOK EXHIBIT 


INTERSCIENCE PUBLISHERS, INC. 


Treatise on Analytical Chemistry 
A Comprehensive Account in Three Parts 


edited by I. M. Kolthoff, University of Minnesota, 
P. J. Elving, University of Michigan, with the assist- 
ance of E. B. Sandell, University of Minnesota 


Part I: Theory and Practice 
Part II: Analytical Chemistry of the Elements 
Part III: Analysis of Industrial Products 


A many-volume work which will present a concise, critical, 
comprehensive and systematic treatment of all aspects of 
classical and modern analytical chemistry. The Treatise 
on Analytical Chemistry has been designed to be a com- 
plete and definitive source of information for all analytical 
chemists, and to stimulate fundamental research in pure 
and applied analytical chemistry, by treating the scientific 
and ame | fundamentals of all analytical methods, 
by critically selecting and interpreting methods and 7 
cedures for all inorganic and organic compounds, and by 
presenting methods for investigation and evaluation of the 
properties and composition of commercial products. A 
detailed prospectus is now available on request. 


Volume 1 of Part I: In press (August) 835 pages $17.50 
Subscription price: $15.00 


Physical Methods of Organic Chemistry 


Third Edition, Revised and Enlarged In Four Parts ( Tech- 
nique of Organic Chemistry, Volume 1) 
edited by Arnold Weissberger, Eastman Kodak Com- 
pany 
This well-known and widely used work has been thoroughly 
revised and greatly expanded, from the three parts re- 
quired for the second edition, to four parts in this new and 
completely up-to-date third edition. 


Part I In press approx. 900 pages About $20.00 


Parts II, III, IV in preparation for Fall 


Progress in Inorganic Chemistry 


edited by F. A. Cotton, Massachusetts Institute of 
Technology 


The great expansion and wide diversification of inorganic 
chemistry have led to a problem in maintaining effective 
communication between specialists in its various branches. 
In each volume of this new series some seven to ten experts 
will give interpretative, expository treatments of their 
special subjects, to enable inorganic chemists to keep in 
touch with progress of the entire field. 


Volume I In press About $11.50 


250 Fifth Avenue, New York 1, N. Y. 
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W. J. Blaedel and V. W. Meloche 


University of Wisconsin 


ELEMENTARY 
QUANTITATIVE ANALYSIS: 


Theory and Practice 


“Any new textbook on quantitative inorganic analysis must pass the acid test of 
being superior in content or presentation of subject matter to the many excellent 
books now in use. With this criterion in mind it must be adjudged that the present 
work is impressive, and deserves close examination by all those whose concern is 
the teaching of quantitative inorganic analysis at university and technical college 
level... .It is delightfully readable, which is an outstanding and unusual property 
in any textbook.”—The Analyst. 


“In my opinion this is a fine book, and will do well even competing with the classic 
book by —— and and the very popular one by ——, ——, and ——. The 
students in our class have found the main part of the text clear and understandable. 
The supplement of the book is of course unique. Those students who have a desire 
for a fuller, more advanced exposition of the topics of analytical chemistry like the 
supplement very much.”—From a letter by an outstanding professor of chemistry. 


Representative Adoptions 


Cornell University St. Ambrose College University of Chicago 
Ferris Institute Stanford University University of Illinois 
Gustavus Adolphus College Syracuse University University of Kansas 
Northwestern University University of Arizona University of Missouri 
Rochester Institute of Technology —_ University of California, Los Angeles —_ University of Wisconsin 


Price $6.90 Examine a copy of the book at the Book Exhibit 


ROW, PETERSON AND COMPANY 
Evanston, Illinois White Plains, New York 
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Smothers, W. J. and Chiang, Yao. Dif- 
erential Thermal Analysis. 1958 444 
yp $16.00 Cheniical Publishing = 

# 
Snell, Foster D. and Snell, Cornellia T. 
hemicals of Commerce. 1952 2nd Edi- 
‘ion 631 pp $8.25 D. Van 4 
‘ram #196 

Srell, Foster D. and Snell, Cornelia T. 
‘ olorimetric Methods of Analysis. (Vol- 
me I—Theory, Instruments pH) 3rd 
dition 1948 239pp $6.50 D. Van 
‘Nostrand. #197 

Snell, Foster D. and Snell, Cornelia T. 
( olorimetric Methods of Analysis. (Vol- 
ume II—Inorganic Determinations) 
Edition 1949 916 pp $15.00 

Van Nostrand. 198 

sn iL Foster D. and Snell, Cornelia T. 

Jorimetric Methods of Analysis. (Vol- 
~ IIA Including Photometric Meth- 
ods) In preparation D. Van Nos- 
trand. #199 

Snell, Foster D. and Snell, Cornelia T. 
Colorimetric Methods of Analysis. 
wane Il]I—Organic Compounds 1) 
3rd _ Edition 1953 576 pp $12.50 
D. Van Nostrand. #200 

Snell, Foster D. and Snell, Cornelia T. 


Colorimetric Methods of Analysis. (Vol- 
ume IV—Organic Compounds 2) 
Edition 1954 676 pp $12.50 
D. Van Nostrand #201 


Staff, Industrial & Engineering Chemistry, 

Editors and Horsley, L. H. et. al, com- 

jlers. Azeotropic Data. (Advances in 

Sacuiiiry Series No. 6) 1952 328 pp 

$5.00 American Chemical 
# 

Stock, Alfred. Hydrides of Boron and 


Silicon. 1957 256 pp $4.50 Cor- 
nell University Press. #203 
Thornton, E., Editor. Molecular Spec- 


troscopy. (The Proceedings of the 
Institute of Petroleum Hydrocarbon Re- 
search Group, London, 1958.) 1959 
325 pp $12.50 Pergamon Press. #204 
Wagner, Walter; Hull, Clarence J. and 
Markle, Gerald E. Advanced Analyti- 
cal Chemistry. 1956 288 pp $6.50 
Reinhold. #205 
Walton, Harold F. Principles and Meth- 
ods of Chemical Analysis. 1952 435 
pp $7.25 Prentice-Hall. #206 
Welcher, Frank J. The Analytical Uses of 
Ethylenediamine tetraacetic Acid. 1957 
366 pp $8.50 D.Van Nostrand. #207 
Willard, Hobart H.; Merritt, Jr. Lynne 
L., and Dean, John A. Instrumental 
Methods of Analysis. 1958 3rd Edi- 
tion 626 pp $7.50 D. Van 
# 
Wright, W. D. The Measurement of 
Colour. 1958 263 pp $10.75 Mac- 
millan. #209 
Yoe, J. H. and Koch, H. J. Trace Analy- 
sis. 1957 672 pp $12.00 — 
#2 


Qualitative 


Babor, Joseph A. and Macalpine, J. 
Kenneth W. How to Solve Problems in 
Qua! tative Analysis. 1943 93 pp 
$1.75 Thomas Y. Crowell. #211 

Caldwe!l, William E. and King, G. Brooks. 
AB: ief Course in Semimicro Qualitative 
Ana! ysis. 1953 181 pp $2.95 
Ame: ican Book. #212 

Jacob. Semimicro Qualitative 
Ana isis. 1948 259 pp $4.50 
ton \lifflin. #21 

Curtmin, Louis J. Introduction to Sone 
micr, Qualitative Chemical Analysis. 
2nd Edition 1950 391 pp $4.90 
Mac: iillan. #214 

Evans, Garrett and Sisler. Semimicro 
Qual: ‘ative Analysis. Revised Edition 
$3.75 Ginn. #215 


es F. int Tests in Inorganic Analysis 
Edition 600 pp $13.25 
Dv Nostrand. #216 
Feigl, F. Spot Tests in Organic Analysis. 
1956 5th Edition 618 pp $11.00 
D. Van Nostrand. #217 
Gilreath, Esmarch. Qualitative Analysis. 
1954 285 pp $3.75 McGraw-Hill. 
#218 
Hogness, Thorfin R. and Johnson, Warren 
C. Introduction to Qualitative Analysis. 
1957 384 pp $4.25 Henry Holt. #219 
Hogness, Thorfin R. and Johnson, Warren 
C. Tonic Equilibrium as Applied to 
Qualitative Analysis. 3rd Edition 1954 
381 pp $4.75 Henry Holt. #220 
Hogness, Thorfin R. and Johnson, Warren 
C. Qualitative Analysis and Chemical 
Equilibrium. 4th Edition 1954 621 pp 
$5.75 Henry Holt. #221 
Kelsey, Erwin B. and Dietrich, Harold G. 
Fundamentals of Semimicro Qualitative 
Analysis. 2nd Edition 1951 328 Bp 
$4.90 Macmillan. #222 
King, Edward J. Qualitative Analysis and 
Electrolytic Solutions. 1959 641 
$6.95 Harcourt, Brace. 4233 
Mc Alpine, R. K. and Soule, B. A. Funda- 
mentals of Qualitative Chemical Analysis. 
1956 4th Edition 340 pp $5.00 D. 
Van Nostrand. #224 
Moeller, Therald. Qualitative Analysis. 
1958 535 pp $6.50 McGraw-Hill 


#225 

Smith, Orsino C. Identification and 
Qualitative Chemical Analysis of Min- 
erals. 1953 2nd Edition 420 pp 
$8.50 D. Van Nostrand. #226 
Sorum, C. H. Introduction to Semimicro 
Qualitative Analysis. 2nd Edition 1953 
198 pp $3.50 Prentice Hall. #227 
Welcher, Frank J. and Hahn, Richard B. 
Semimicro Qualitative Analysis. 1955 
497 p $6.50 D. Van Nostrand. #228 
W., Vick, Maurice M. and 
Arthur L. Qualitative 

one Analytical Chemical Sepa- 
rations. 2nd Edition 1959 302 pp 
$4.50 Macmillan. #229 
Wigg, Edwin O., Line Willard R., and 
Flagg, John F. Semimicro Qualitative 


Analysis. 2nd Edition 1954 408 pp 
$4.75 D. Van Nostrand. #230 
Quantitative 


Arenson, Saul B. How to Solve Problems 
in Quantitative Analysis. 1942 89 pp 
$1.75 Thomas Y. Crowell. #231 

Ayres, Gilbert H. Quantitative Chemical 


Analysis. 1958 726 pp $7.50 
Harper & Brothers. #232 
Blaedel, W. J. and Meloche, V. W. 
Elementary Quantitative Analysis, 
Theory and Practice. 1957 702 pp 
$6.90 Row, Peterson. 233 


# 
Charlot, G. and Bezier, D. Quantitative 
Inorganic Analysis. 1957 691 pp 
$15.00 Wiley. #234 
Day, Jr., R. A. and Underwood, A. L. 
Laboratory Manual (to go with their 
book Quantitative Analysis). 1958 176 
pp $2.95 Prentice-Hall. #235 
Day, Jr., R. A. and Underwood, A. L. 
Quantitative Analysis. 1958 465 pp 
$6.95 Prentice-Hall. #236 
Diehl, H. C. and Smith, G. F. Quantitative 
Analysis. 1952 539 pp $5.50 vee 


# 
Fischer, Robert B. Quantitative Chemical 
is. 1956 401 pp $5.50 W. B. 


#238 

Fritz, J. S. and Hammond, G.S. Quantita- 
tive Organic Analysis. 1957 303 pp 
$6.50 Wiley. #239 
Hamilton, Leicester F. and Simpson, 
Stephen G. Quantitative Chemical 
Analysis. 11th Edition 1958 566 pp 
$6.00 Macmillan. #240 
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Kolthoff, I. M. and Sandell, E. B. Tezxt- 
book of Quantitative Inorganic Analysis. 
3rd Edition 1952 759 pp $6.75 Mac- 
millan. #241 


Mellon, M. G. Quantitative Analysis. 
(Methods of Separation and Measure- 
ment) 1955 694pp $6.50 Thomas Y. 
Crowell. #242 

Mellon, M. G. Quantitative 
Record Book. 1944 200 pp $1.00 
Hard cover Thomas Y. Crowell. #243 

Milton, R. F. Methods of Quantitative 
Micro-Chemical Analysis. 2nd Edition 
1955 732 pp $17.50 St. Martin’s 
Press. $244 

Olsen, Axel; Koch, Charles and Pimentel, 
George. I ntroductory Quantitative Chem- 

1956 480 pp $5. W. a 


Olsen, Axel; Orlemann, Edwin and ht 
Charles. Introductory Quantitative 
Analysis. 1948 308 pp $3.75 W. H. 
Freeman. #246 

Osborn, G. H. Synthetic Ion-Exchangers. 
1956 194 pp $6.00 Macmillan. #247 

Pierce, W. C., Haenisch, E. L. and Saw- 
yer, D. T. Quantitative Analysis. 4th 
Edition 1958 497 pp $5.75 be 3 

# 

Swift, Ernest H. Introductory Quantitative 
Analysis. 1950 472 pp $6.50 
Prentice-Hall. #249 

Walton, Harold F. Elementary Quantita- 
tive Analysis. 1958 342 pp $5.95 
Prentice-Hall. #250 

West, Philip W. Calculation of Quantita- 
tive Analysis. 1948 162 pp yy 
Macmillan. 

Willard, Hobart H. and Diehl, ag 
Advanced Quantitative Analysis. 1943 
457 pp $6.50 D. Van Nostrand. #252 
illard, Hobart H., Furman, N. Howell 
and Bacon, E. K. A Short Course in 
Quantitative Analysis. 1957 2nd Edi- 
tion 243 pp $4.25 D. Van Nostrand. 


#253 

Willard, Hobart H., Furman, N. Howell 
and Bricker, Clark E. Elements of 
Quantitative Analysis. 1956 4th Edi- 
tion 592pp $6.25 D. Van Nostrand. 


#254 
Wilson, Cecil L., Editor. Comprehensive 
Analytical Chemistry 1-A. 1959 608 


pp Subscription $14.50 Regular 


$17.50 D. Van Nostrand. #255 
Organic 
Acheson, R. M. Acridines. (Volume 


oe Chemistry of Heterocyclic 
ae 422 pp $13.50 (single) 
$12. 


(subscription) Interscience. 

#256 

Adams, R. Organic Reactions. (Volume 
VII) 1953 440 pp $10.00 Wiley. 
#257 

Adams, Organic Reactions. (Volume 
VIII) 1954 437 pp $12.00 Wiley. 


# 
Adams, R. Organic Reactions. (Volume 
IX) 1957 468 pp $12.00 
Albert, Adrien. Heterocyclic Chemistry. 
1959 500 pp $10.50 Oxford pa 
# 


versity Press. 
Alexander, E. R. Principles of Ionic Or- 
1950 318 pp 


ganic Reactions. 
Wiley. 
Allen, C. F. H. Siz-Membered Hetero- 
cyclic Nitrogen Compounds with Four 
Condensed Rings. (Volume II—Chemis- 
try of Heterocyclic Compounds) 1951 
359 pp $11.00 (single) $10.00 _ 
scription) Interscience. #26 
Allen, C. F. H. Siz-Membered 
clic Nitrogen Compounds with Three 
Condensed Rings. (Volume XII—The 
Chemistry of Compounds) 
1959 646 pp $26.00 (single) $24.00 
(subscription) Interscience. #263 
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New REINHOLD TEXTBOOK [ DITIONS 
Examine These at the Chemical Education Book Exhibit 


Send for your examination copies to 
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Fieser and Fieser STEROIDS 


By LOUIS F. FIESER, Sheldon Emery Professor of Organic Chemistry, and MARY FIESER, Reseach 
Fellow in Chemistry, both of Harvard University. 
Replacing the well-respected Natural Products Related to Phenanthrene (3rd 
Edition, 1949), this completely revised account provides ideal material for special 
topics courses. The authors have condensed and clarified a voluminous and 
intricate literature in an eminently readable manner. Coverage is to about 
February-March, 1959, with still more recent literature reviewed from advance 
copies of papers in press. 
June 1959, 945 pages, College Edition $15.00 


Keulemans GAS CHROMATOGRAPHY, Second Edition 
By A. |. M. KEULEMANS, Research Chemist, Koninklijke/Shell habonntartan, Amsterdam 


This revised edition includes a full account of the stri eng Seeneen in gas chroma- 
tography since the First Edition appeared in 1957. ong important aspects 
discussed are: the development, for highly critical separations, of columns having 
an extremely large number of "theoretical plates; the introduction of new and 
highly sensitive detection systems; the use of gas-solid aucincenatiaicy for special 
purposes, such as the characterization of catalyst surfaces and the separation of 
isotopes. 

July 1959, Approx. 250 pages, College Edition $6.25 


Littlejohn and Meenaghan 
AN INTRODUCTION TO CHEMICAL ENGINEERING 


By CHARLES B. LITTLEJOHN, Professor and Head, Department of Chemical Engineering, and 
GEORGE F. MEENAGHAN, Associate Professor of Chemical Engineering, both of Clemson College 
This presentation of stoichiometry, material and energy balances, and allied 
essentials, against a background of professional orientation, is ideally suited for a 

g course in chemical ee Comprehensive in scope, it provides 
a solid foundation for more advanced wor 
Typical comment from engineering professor: “An excellently written book 
covering all fundamentals for sophomore chemical engineers.’ 


April 1959, 270 pages, College Edition, $6.50 


STUDENT MONOGRAPHS IN PHYSICS 
From the Institute of Physics (London) 


These inex ive are designed for student use. They 
represent ideal supp lementary material on select topics of special importance in 
basic physical science education. 


Inquiries from teachers will be welcomed. 
A. E.DeBarr SOFT MAGNETIC MATERIALS USED IN INDUSTRY 


1953, paperbound, 64 pages, $1.20 
J. A. Hall FUNDAMENTALS OF THERMOMETRY 1953, paperbound, 66 pages, $1.20 
ie A. Hall PRACTICAL TH ERMOM ETRY 1953, paperbound, 74 pages, $1.20 
H. L. Penman HUMIDITY 1955, paperbound, 71 pages, $1.20 
E. W. H. Selwyn THEORY OF LENSES 1955, paperbound, 64 page:, $1.20 
J. Topping ERRORS OF OBSERVATION AND THEIR TREATMENT 


Revised Edition, 1957, paperbound, 121 pages, $1.50 
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Other Outstanding Reinhold Books for Chemists 


Simonds SOURCE BOOK OF THE NEW PLASTICS 
By HERBERT R. Simonps, Consulting Engineer, Editor of 
the Reinhold Plastics Applications Series 
1959, 380 pages, $10.00 


Noc! PETROLEUM REFINERY MANUAL 
By Henry Martyn NOEL, Consulting Engineer, with a 
Foreword by WARREN K. Lewis, Emeritus Professor of 
Chemical Engineering, Massachusetts Institute of Tech- 
nology. 1959, 7” x 10”, 192 pages, $7.95 


Mathewson ZINC: THE SCIENCE AND TECHNOLOGY 
OF THE METAL, ITS ALLOYS AND COMPOUNDS 
Edited by C. H. Matuewson, Professor Emeritus of 
Metallurgy, Yale University 
1959, ACS Monograph, 725 pages, $19.50 


Zuidema PERFORMANCE OF LUBRICATING OILS, 


ZUIDEMA, Product Applications Department, 
Beal Hd Company 1959, ACS Monograph, 218 pages, $7.00 


Gould PHENOLIC RESINS 
By Davin F. Gou.p, Consultant to the Borden Chemical 
Company 
1959, Reinhold Plastics Applications Series, 272 pages $5.75 


Rochlin & Schultz RADIOISOTOPES FOR INDUSTRY 
By Rosert S. Rocuuin, Nuclear Physicist, and WARNER 
W. ScHULTz, Manager, Ni Radiation Technology 
Unit, General Electric Company 1959, 210 pages, $4.75 


y MELVIN E, Professor nic 
Institute of Technology, Consultant to P 
Industries 1956, 272 pages, College Edition oe 
Atack HANDBOOK OF CHEMICAL DATA 
By F. W. Arack, Industrial Processes Development, Ltd. 
1957, 638 pages, 4 X 612, College Edition $5.65 
= FUNDAMENTALS OF HIGH POLYMERS 
By O. A. Barrista, Head of Analytical Group, Research 
and Development Division, American Viscose Corporation 
1958, 150 pages, College Edition $4.60 
Bear CHEMISTRY OF THE SOIL 
Edited by Frrman E. Bear, Former Chairman, Depart- 
ment of Soils, Rutgers University 
1955, 383 pages, College Edition $7.30 
Harned THE PHYSICAL CHEMISTRY 
OF SOLUTIONS 
od HERBERT S. HARNED and BENTON B. OwEn, both of 
ale Universi 
rd Edition, 1958, 838 pages, College Edition, $16.70 
Holzbock AUTOMATIC CONTROL: 
PRINCIPLES AND PRACTICE 
By Werner G. Houzsock, Chief Engineer, Askania 
Regulator Company 1958, 266 pages, College Edition $6.25 


Other Important Textbook 


Smith & Montgomery CHEMISTRY OF 
PLANT GUMS AND MUCILAGES 
By F. Smrru, Professor, Institute of Argiculture, University 
of Minnesota, and R. MONTGOMERY, Associate Professor, 
partment of Biochemistry, State University of Iowa 
1959, ACS Monograph, 600 pages, $18.00 


Mellan SOURCE BOOK OF INDUSTRIAL SOLVENTS 
By Isert MELLAN, Director of Research Laboratories, 
Polychrome Corporation 
Volume 3: Monohydric Alcohols, 1959 


recerbons, 256 pages, 


Seymour HOT ORGANIC COATINGS 


y Raymonp B. Seymour, President, Alcylite Plastics 
po fl Chemical Corporation 1959, 244 pages, $7.50 


Clark & Hawley ENCYCLOPEDIA OF CHEMISTRY 
Edited by GEorGE L. CLARK, Research Professor, rt 
ment of Chemistry, University of Illinois, and G. 
Hawtey, Reinhold Book Division 
1957, 7” < 10”, 1053 pages, $19.50 


Rose CONDENSED CHEMICAL DICTIONARY, 5th Edition 
Revised and edited by ARTHUR and ELIZABETH ROSE, 
State College, Pennsylvania 

1956, 1,221 double-column pages, $12.50 


Warren ROCKET PROPELLANTS 
By Francis A. WARREN, Southwest Research Institute 
1958, 224 pages, $6.50 


Editions 


Holzbock INSTRUMENTS FOR 
MEASUREMENT AND CONTROL 
By WERNER G. HoLzBock 

1955, 377 pages, College Edition $8.35 


ae CHEMISTRY OF PLANTS 
N V. MILLER, Research Professor of Botany, 
Ceaauie a of Pittsburgh 1957, 182 pages, College Edition $4.60 


Riegel INDUSTRIAL CHEMISTRY p 
RayMonp RIEGEL, Former Professor of Industrial 
Chemistry, University of Buffalo 

5th Edition, 1949, 1,020 pages, College Edition $8.35 


Speel TEXTILE CHEMICALS AND AUXILIARIES 
Edited by Henry C. SPEEL and E. W. K. ScHWARz, 
Chemical Consultants 

2nd Edition, 1957, 545 pages, College Edition $11.25 


Standing VOLUMETRIC AND PHASE BEHAVIOR 
OF OIL FIELD HYDROCARBON SYSTEMS ‘ 
By M. B. Sranp1noG, California Research Corporation 

1952, 125 pages, 9 < 12, College Edition $8.35 

“=e ADVANCED ANALYTICAL CHEMISTRY 
WALTER WAGNER, CLARENCE J. HULL, and GERALD E. 
aaae all of the University of Detroit 
1956, 288 pages, College Edition $5.40 


REINHOLD ADVISORS IN CHEMISTRY AND CHEMICAL ENGINEERING 


Physical, Inorganic, and Analytical Chemistry Textbook Series: Consulting Editor, HARRY H. SISLER 
Organic Chemistry and Biochemistry Textbook Series: Consulting Editor, CALVIN A. VANDERWERF 
Chemical Engineering Series: Consulting Editor CHARLES R. WILKE 


REINHOLD BOOK DIVISION 


430 Park Avenue 
New York 22, New York 
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Longmans 


MAY’S CHEMISTRY OF SYNTHETIC DRUGS 
Rewritten in collaboration with Percy May by G. M. Dyson. The fifth edition of this 
work has entailed complete rewriting of all sections. 1959. $22.50 


AN INTRODUCTION TO THE STUDY OF CHEMICAL THERMODYNAMICS 
By D. H. Everett. Basic ideas, their value and importance, for beginning students; illus- 
trated through graphics, algebraic methods and mechanical analogies. This text sets in 
perspective some of the alternative approaches to the enunciation of the fundamental 
laws, and leads most naturally to the methods used in CHEMICAL THERMODYNAM- 
ICS by Prigogene and Defay, but should provide an equally sound introduction to other 
recent works. Ready September 1959. 256 pp. $6.00 


INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY: 
A Proposed International Notation. 
1958. 184 pp. $7.00 


INORGANIC CHEMISTRY 
By E. de B. Barnett and C. L. Wilson. ‘While the inorganic chemistry itself is admirably 
dealt with, the chief value of this work probably lies in the excellent account it gives of 
molecular structure and electronic configuration.” —T. S. West in CHEMICAL AGE. 
Second edition. 1957. 588 pp. $7.00 


ELEMENTARY PRACTICAL ORGANIC CHEMISTRY 
By Arthur I. Vogel. Complete Edition. 1958. 890 pp. $9.75. 
Also in three parts sold separately: 
Part I: Small Scale Preparations. 1957. 362 pp. $4.50 
Part II: Qualitative Organic Analysis. 1957. 320 pp. $4.50 
Part III: Quantitative Organic Analysis. 1958. 242 pp. $4.50 


PRACTICAL ORGANIC CHEMISTRY 
By Arthur I. Vogel. Comprehensive survey, suitable for the advanced student and the 
industrial chemist. Third Edition. 1956. 1188 pp. $12.00 


REACTIONS OF ORGANIC COMPOUNDS 
By W. J. Hickinbottom. Each class of compounds is discussed as to synthesis and reac- 
tions in great detail, with numerous examples. Third Edition. 1957. 620 pp. $8.75 


BIOCHEMISTRY IN RELATION TO MEDICINE 
By Carter, C. W., Coxon, R. V., Parsons, D. S., and Thompson, R. H. S. New chapters 
on the digestive secretions, intestinal absorption, endocrines, electrolytes and renal func- 
tion. Many new references to original papers have been added. 1959. 628 pp. $10.00 


MELLOR’S INORGANIC AND THEORETICAL CHEMISTRY 
Sixteen volumes, Each: $27.50 
Supplement ITI, Part I: The Halogens. 1956. 1153 pp. $35.00 


ELECTRONIC THEORIES OF ORGANIC CHEMISTRY 
By G. I. Brown. A simple, concise and mainly qualitative account of the electronic 
theories on which organic chemistry is based. 1958. 224 pp. $3.00 


LONGMANS, GREEN & CO., Inc. 


119 West 40th Street, New York 18, N. Y. 
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by JOHN F. BAXTER and LUKE E. STEINER 


The textbook especially prepared for Doctor Baxter’s 160 half-hour chemistry lectures on 


CONTINENTAL CLASSROOM 


The Continental Classroom Course in Modern Chemistry will be 
presented throughout the United States from 6:30 a.m. to 
7:00 a.m., Monday through Friday from September 28, 1959 
until May 27, 1960 through the facilities of NBC Television. This 
program is sponsored by: # American Association of Colleges for 
Teacher Education @ National Broadcasting Company ™ American 
Chemical Society 


Prentice-Hall is pleased to announce the publication o 
rentice- p t the publicat f 
He 


MODERN 
CHEM! 


Designed for: 
@ High School teachers of science 


@ College students planning to teach 
science 


@ Liberal Arts College students who rec- 
ognize the importance of science in 
education 


@ Gifted High School students who wish 
to learn more about chemistry 


@ Engineers who wish to enhance their 
knowledge of chemistry 


@ Adult citizens who are interested in 
obtaining a better understanding of 
recent developments in the scientific 
world 


The textbook especially prepared for NBC TV’s Continental Classroom 


Modern Chemistry 


by JOHN F. BAXTER, University of Florida 
and LUKE E. STEINER, Oberlin College 


Designed to parallel the 160 half-hour lectures presented on Continental Classroom 
by Dr. Baxter, MODERN CHEMISTRY will consist of a survey of the fundamental 
principles of chemistry and a study of recent developments. It will emphasize 
structures of chemical species, particularly the relationships of these structures 
to the chemical and physical properties of substances. 

The two volumes of MODERN CHEMISTRY (Vol. I for first semester, Vol. II for 
second) will be augmented by the two-volume A GUIDE TO MODERN CHEMISTRY. 
This study guide by Dr. Baxter and Jay A. Young of King’s College will provide 
additional help in solving the kinds of problems presented in the day-to-day 
lectures. The questions, exercises and numerical problems suitable for drill will 
be an invaluable aid for those who are earning college credits and also for the 
serious viewers seeking to consolidate and broaden their understanding of chemistry. 


MODERN CHEMISTRY 


A GUIDE TO MODERN CHEMISTRY 


Prentice-Hall takes pride in being 
selected to publish the first text 
material especially prepared for 
students taking a television course 
for academic credit. This course, 
the Continental Classroom Course 
in Modern Chemistry will be tele- 
vised in color and black and white. 
Approximately 300 colleges will 
offer this course for credit. The 
viewing audience is estimated at 
1,000,000 persons, providing 
them with a unique opportunity 
to increase their knowledge of 
the modern theories and concepts 
in chemistry. 


Volume I: List $2.50 Pub. 9/15/59 
Volume II: List $2.50 Pub. 1/60 
Volume I: List $1.00 Pub. 9/15/59 
Volume II: List $1.00 Pub. 1/60 


The Continental Classroom Course in Mod- 
ern Chemistry will be sponsored by the 
American Association of Colleges for 
Teacher Education, the National Broadcast- 
ing Company, and the American Chemical 
Society. Donors who will contribute to sup- 
port this program include: ¢ Bell Tele- 
phone System @ E. I. du Pont de Nemours 
and Company @ The Ford Foundation 
© General Foods Fund ¢ International Busi- 
ness Machines @ Minnesota Mining and 
Manufacturing Company ¢ The Pittsburgh 
Plate Glass Foundation ¢ Radio Corporation 
of America ¢ Standard Oil Company of 
California ¢ Union Carbide Corporation 
e United States Steel Corporation ¢ 


We regret that approval copies of these books are not available. Copies of MODERN 
CHEMISTRY may be purchased at your bookstore or by sending your remittance to: 


Prentice Hall, Inc., Englewood Cliffs, New Jersey 


eral 
equi 
thes 
nucl 
tion 
Che 
requ 
equi 
Ria worl 
195! 
ory. 
own. 
The 
grad 
oe in th 
the 
set 
| the 


Principles of 
PHYSICAL 
CHEMISTRY 


by WILLIAM H. HAMILL, University of Notre Dame 
and RUSSELL R. WILLIAMS, Haverford College 


This new text, designed for a first course in 
physical chemistry, begins with the first law of 
thermodynamics and thermochemistry. The more 
general treatment of the second and third laws of 
thermodynamics follows, applying these principles 
to a variety of physical and chemical phenomena. 


The authors present a new treatment of the second 
law of thermodynamics. This treatment is simpli- 
fied, yet rigorous, for isothermal processes and 
does not require the introduction of entropy at 
this point. The treatment is immediately applied 
to gaseous chemical equilibria, and the more gen- 
eral treatment of the second law, entropy, and the 
third law follow. 


The text presents a unified treatment of chemical 
equilibria, phase equilibria, and colligative prop- 
erties which emphasize the basic similarity of all 
these phenomena. The chapters on reaction rates, 
nuclear chemistry, and photochemistry and radia- 
tion chemistry are up-to-date and reflect the 
authors’ extensive teaching and research experi- 
ence in these fields. 


Chemical statistics, a new departure at this level, 
requires sustained, but conventional, mathematical 
treatment. Thermochemistry, chemical and phase 
equilibria, etc., are introduced sooner than usual 
to facilitate programming parallel! experimental 
work. Simple numerical exercises are interspersed 
with textual material, and problems are included 
at the end of each chapter. 


1959 607 pp. os" Text list $8.75 


PRACTICE IN 
THINKING 


A Laboratory Course in 
Introductory Chemistry 


by JAY A. YOUNG, King’s College 


This completely different manual works toward 
arousing the curiosity of the student by substitut- 
ing, insofar as possible, education by investigation 
rather than education by authority or rote mem- 
ory. The student is given directions for setting up 
his problem, but when working it out he is on his 
own. 


The book, containing more than 300 carefully 
graded and tested problems, is divided into three 
parts: Introduction to the Laboratory, Exercises 
in the Scientific Method, and Concepts Related to 
the Scientific Method. The Appendices include 
sections on laboratory safety, the use of good 
English, unsolved problems which the student can 
set up and play with himself, and the ethics of 
the chemical profession. 


1958 92 pp. x 11” Paperbound 


Text list $2.95 


y 


CONTENTS: Matter and Energy. Basic Atomic 
Theory. Symbols, Formulas, Equations, and Calcula- 
tions. Valence, Oxidation Number, and Nomenclature. 
Oxygen, Oxidation-Reduction, Oxone. Hydrogen, The 
Electromotive Series. The Gaseous State: I. The Ideai 
Gas. Il. Real Gases; Industrial Units. The Liquid State 
and the Solid State, Transitions Between States. Water 
and Hydrogen Peroxide. Periodic System and Atomic 
Structure. Electronic Theory of Chemical Bonding. 
Size of Atoms, Ions, and Molecules, Nature of Ionic 
and Covalent Bonds. Solutions: I. I]. Balancing Oxida- 
tion-Reduction Equations. lonization and Electrolysis. 
Oxidation-Reduction, Half-Cells. Acids, Bases, and 
Salts. Equilibrium: I. Il. Rates and Mechanisms of 
Chemical Reactions. The Group VIIB Elements: The 
Halogens. The Group VIB Elements: The Oxygen- 
Sulfur Family. The Group VB Elements: The Nitro- 
gen Family. The Group IA Elements: The Alkali 
Metals. The Group IIA Elements: The Alkaline Earth 
Metals. The Transition Elements. Complex Ions and 
Molecules: Co-Ordination Compounds. Colloids. Nu- 
clear Chemistry. Organic Chemistry. 


Quagliano’s 
CHEMISTRY 


by JAMES QUAGLIANO, Florida State University 


Here is a text that is singularly successful in communi- 
cating both the conceptual and descriptive aspects of 
chemistry to beginners. These concepts, treated to- 
gether, are built gradually—in increasingly detailed 
discussions—through the medium of explicit language, 
revealing examples, and informative diagrams. And 
the conceptual understanding is enhanced by a con- 
sistent arrangement of materials; emphasizing that 
theory foliows experimentation and not vice versa, this 
text adheres to that sequence and demonstrates it. 


The materials are thoroughly understandable, accurate, 
and up-to-date. They need neither clarification nor am- 
plification, will not have to be unlearned in advanced 
courses, and—with the exception only of the rapidly 
changing field of atomic theory—will probably be up- 
to-date for years to come. 


“| predict that this text may well become a standard by 
which competitors will be measured. Few succeed so 
well in doing what all texts should do—teach chem- 
istry to the beginning student clearly, accurately, and 
compleiely.” 

Jay A. Young in Journal of Chemical Education 


1958 877 pp. 6" x” Text list $7.75 
Answers to problems available upon adoption 


To receive copies of these three books, write to: Box 903 


Prentice-Hall, Inc., Englewood Cliffs, N.J. 
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Paul R. Frey’s CURRENT ADOPTIONS 


University of New Hampshire 


University of Oregon ge 
( O eC e Virginia Military Institute ha 
University of Boston 
Rutgers, The State University ‘ 
Colorado State University Ast! 
( emi ctr 4 on Indiana State Teachers College 4 
Mercer University Ast 
Sienna College Cr 
3 Trinity University 
1958 2nd Edition oni Fairleigh Dickinson University Bar: 
University of Redlands 4 
This new, up-dated edition of Frey’s College Chemistry con- Kent State University fu 
tinues to provide the solid foundation that has made it such a Alabama Polytechnic Institute a 
popular text with students and teachers alike. Reorganized for Willamette University (s: 
better pacing, you'll find Frey’s clear, concise presentation of all Texas College of Arts and sei 
theories places his text well within the range of student com- Industries 9 
prehension. Technical terms are kept to a working minimum Milwaukee School of Engineering Re 
and completely defined in their most modern sense when' they Acadia University Behr 
first occur. Drexel Institute 4 
Subject matter is divided for maximum flexibility. Each section Virginia State College, Beils 
within each chapter is numbered and consists, wherever pos- Norfolk, Petersburg Ch 
sible, of but one concept so that assignments may be handled Mississippi State College for Women v 
quickly and “terminal” ideas may be easily omitted. University of Nevada ten 
New exercises and problems follow each chapter and are graded Arkansas State College Pi 
according to difficulty. They are divided into two parts: illus- Pennsylvania Military College Ch 
trative problems applying to the immediate chapter (with Teachers College of Connecticut (Ve 
answers) and practice problems, some of which deal with Valparaiso University a 
theories presented in earlier chapters (without answers). Lec- Virginia Polytechnic Institute ter 
ture demonstration experiments follow each chapter and serve Ryerson Institute of Technology Bentl 
to correlate theoretical and experimental work. Wayne University a 
LABORATORY MANUAL FOR COLLEGE CHEMISTRY, a manual de- Vincennes University 
signed to accompany Frey’s College Chemistry, combines con- The Citadel Berke 
ventional experiments with numerous original tables, detailed Rensselaer Polytechnic Institute ae 
lists of required materials, and separate laboratory work sheets University of Cincinnati Berlo 
for each experiment. University of Kentucky fo 
1958 707 pp. xy Text list $7.25 . . . and many, many more Blatt, 
Wi 
Brew: 
Browr 
The 
209 
Browr 


by RAY Q. BREWSTER and WILLIAM E. MCEWEN, both of University of Kansas pa 
Stu 
Retaining and improving In the new second edition of Organic Chemistry: A Brief Course - 
the thorough, well-balanced you'll want to note: = 
presentation of electronic ™@ Integrated treatment of aliphatic and aromatic compounds to Wik 
theory as applied to organic improve organization and eliminate duplications and repetitions. Campi 
reactions, Ray Q. Brewster @ Introduction of the fundamental ideas of molecular orbital the- = 
3 ew chapter on molecular geometry. 
linen E. McEwen, have now @ Enlarged list of questions and problems with answers in the Cason, 
reorganized, revised, and re- Appendix. prac 
written to incorporate many = Up-dating of illustrative materials throughout the book. Cason, 
now and helpful changes ORGANIC CHEMISTRY, 2ND EDITION, by Ray Q. Brewster, an ex- og 
into the 1959 Second Edi- panded version of ORGANIC CHEMISTRY: A BRIEF COURSE, 2ND Cason, 
tion of Organic Chemistry: EDITION, is also available for your students in organic chemistry. _ 
A Brief Course. August, 1959 app. 396 pp. 6" xo” Text list $7.50 
Cassid: 


-To receive approval copies of these two books, write: Box 903, 


Prentice Hall, Inc., Englewood Cliffs, New Jersey 
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Alien, Milton J. Organic Electrode Proc- 
868. 1958 188 pp $6.50 Rein- 


#264 
Ar old, R. T. Organic Synthesis. (Vol- 
XXXII) 1952 119 pp $3.50 
Wile #265 
Aste, Melvin J. The Chemistry of Petro- 
¢ emicals. 1956 273 pp $7.50 
einhold. #266 
Ast'e, Melvin J. and Shelton, J. Reid. 
Crganic Chemistry. 2nd Edition 1959 
78 pp $7.50 Harper & ——- 
26 


Bar:bas, L. L. Five-Membered Hetero- 
c.clic Compounds Containing Nitro- 
gen and Sulfur or Nitrogen, Sul- 
i and Oxygen (Except Thiazole). (Vol- 

ee 1952 416 $15.00 
ngle ) $14.00 (subscription) Inter- 
science. #268 

Battista, Orlando A. Fundamentals of 
High Polymers. 1958 150 pp $5.50 
Reinhold. #269 

Behr, L. C., Fuson, R. C. and Snyder, H 
R. Brief Course in Organic Chemistry. 
1959 289 pp $5.75 Wiley. #270 

Beilstein’s andbuch der Organischen 
Chemie. 4th Edition 38rd Supplement. 
(Volume I) Part I—Acyclic eee 
bons, Oxy- and Oxo-Compounds (Sys- 
tems 1-15) 1958 1144 pp $123.84 
Walter J. Johnson. #271 

Beilstein’s Handbuch der Organischen 
Chemie. 4th Edition 3rd Supplement 
(Volume I) Part II—Acylic Hydro- 
carbons Oxy-and Oxo-Compounds (Sys- 
tems 16-70) 1959 ?pp $162.00 Wal- 
ter J. Johnson. #272 

Bentley, K. W. The Alkaloids. (Volume 
I—The Chemistry of Natural Products) 


1957 244 pp $5.00 Interscience. 
273 

Berkeley, Edmund C. S ic Logic and 
Intelligent Machines. 1959 225 pp 
$6.50 Reinhold. 274 


Berlow, Evelyn; Barth, Robert H. and 
Snow, John E. The P hritols. 
1958 326 pp $10.00 Reinhold. #275 

Blatt, A. H. a Synthesis. (Collec- 
Volume II) 1943 654 pp 


Wiley. 
Brewster, Ray Q. Organic Chemistry. 
2nd Edition 1953 855 pp $7.95 
Prentice-Hall, Inc. #277 
Brewster, Ray Q. and McEwen, William 
E. Organic Chemistry: A Brief Course. 
2nd Edition 1959 396 pp $7.50 
Prentice-Hall. #278 
Brown, G.I. An Introduction to Electronic 
Theories of Organic Chemistry. 1958 
209pp $3.00 Longmans, Green. #279 
Browning, E. Toxic Solvents. 1953 168 
pp %4.50 St. Martin’s Press. #280 
Burr, John G. Tracer Applications for the 
Studi, of Organic Reactions. 1957 30 
pp %8.25 Interscience. #281 
Cairns, T. L. Organic Synthesis. (Vol- 
1955 122 pp 
ile, 
Campaizne, E., Hart, Harold and Schuetz, 
Robert D. A Laboratory Manual for 
@ Short Course in Organic Chemistry. 
nag 153 pp $2.75 Houghton 


Cason, James. Essential Principles of 
Organ.‘ Chemistry. 1956 544 pp 


m, /. Organic Synthesis. (Volume 
II) 1957 109 pp $4.00 Wi- 
# 


Cason, James and Rapoport, Henry. 
Labor ‘ory Text in Organic Chemistry. 
1950 ii pp $5.75 Prentice-Hall. 


$286 
Cassidy, H.G. Fundamentals of Chroma- 


(Volume X—Technique of 
Organi: Chemistry) 1957 465 p 
$11.00 Interscience. 4287 


ay tao S. and Martell, A. E. Organic 
equestering Agents. 1959 = 
Wiley. 


# 
Cheronis, Nicholas, D. Micro and Semi- 
micro Methods. (Volume VI—Tech- 
nique of Organic Chemistry) 1954 650 
pp $13.50 Interscience. #289 
Cheronis, Nicholas D. Semimicro Experi- 
mental Organic 1958 
pp $5.50 John deG 
Nicholas D. and Entrikin, 
B. Semimicro Qualitative Organic 
Analysis; The Systematic Identification of 
Organic Compounds. 2nd Edition Re- 


and enlarged 1957 788 pp 
$10.00 (Text $7.00) | 
# 


Conant, James. H. and Blatt, Albert H. 
Chemistry of Organic Compounds. 5th 
Edition 1959 652 pp $7.75 Mac- 
millan. #292 

Conant, James. H. and Blatt, Albert H. 
Fundamentals of Organic Chemistry. 
1950 413pp $5.50 Macmillan. #293 

Cook, J. W., Editor. Progress in Organic 
Chemistry. (VolumeIV) 1958 256 pp 
$8.80 Academic Press. #294 

Coulson, E. A. and Herington, E. F. G. 
Laboratory. Distillation Practice. 1958 
176 pp $4.50 Interscience. #295 

Cram,D. J. and Hammond, G.S. Organic 


Chemistry. 1959 950 pp $9.75 Mc- 
Graw-Hill. #296 
Degering, Ed. F. Organic Chemistry. 


7th Edition 1958 422 pp $2.25 
Paper bound Barnes & Noble. #297 
De La Mare, P. B. D. and Ridd, R. H., 
Editors. Aromatic Substitution, Nitra- 
tion and Halogenation. 1959 304 pp 
$9.00 Academic Press. #298 
de Mayo, P. The Higher Terpenoids. 
(Volume III—The Chemistry of Natu- 
ral Products) 1959 247 pp $6.00 
(College edition $5.00) Interscience. 


#299 

de Mayo, P. Mono- and Sequiter 
(Volume II—The of Natural 
Products) 1959 328 pp $7.50 (Col- 
lege edition $6.50) Interscience. 


#300 

Durrans, Thomas H. Solvents. 1957 
7th Edition 244 pp $8.00 D. Van 

Nostrand. #301 

Elderfield, R.C. Heterocyclic Compounds. 
(Volume V) 1957 744 pp ”$20.00 

Wiley. #302 

Heterocyclic Compounds. 
1957 753 pp $25.00 
Wiley. #303 

English, James and Cassidy, Harold. 
Principles of Organic Chemistry. 2nd 

Edition 1956 512 pp $6.75 Mc- 

Graw-Hill. #304 

Estok, George K. Organic Chemistry. 
1959 275 pp $5.50 W.B. 

# 

Ferguson, Lloyd N. Electron Structures 
of Organic Molecules. 1952 385 pp 

$7.50 Prentice-Hall. #306 

Ferguson, Lloyd N. Textbook of Organic 
Chemistry. 1958 618 pp $7.50 D. 

Van Nostrand. #307 

Fieser, Louis F. Experiments in Organic 
Chemistry. 3rd — Revised 

1957 364 pp $5.75 D. C. -—— 


Fieser, Louis F. and Fieser, Mary. Basic 
Organic Chemistry. 1959 378 pp 
$6.00 D.C. Heath. #309 

Fieser, Louis F. and Fieser, Mary. In- 
troduction to Organic Chemistry. 1957 
620 pp $7.50 D. C. Heath. #310 

Fieser, Louis F. and Fieser, Mary. Or- 
ganic Chemistry. 3rd Edition 1956 
1,118 pp $10.00 Reinhold. #311 

Fieser, Louis F. and Fieser Mary. Ster- 
oids. 1959 950 pp $18.00 a 
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Fisher, Harry L. Chemistry of Natural 
and Synthetic Rubbers. 1957 216 pp 
$6.50 Reinhold. #313 

Fuson, R.C. Advanced Organic Chemistry. 
1950 669 pp $9.00 Wiley. #314 

Fuson, R. C. and Snyder, H. R. Organic 


$6.50 Wiley. #315 
Gattermann, L. Laboratory 
Organic Chemistry. Reprinted 195 
435 pp $5.00 St. Martin’s Press. #316 
Gaylor, Norman D. Reduction with Com- 
Metal Hydrides. 
$16.50 Interscience. #31 
Geissman, T. A. Principles of Organic 
1959 735 pp $7.00 
H. Freeman #318 
Gilman, H. Or ganic Chemistry. (Volume 
III) 1953 607 pp $12.50 ——. 
# 
Gilman, H. OrganicChemistry. (Volume 
IV) 1953 692 pp $12.50 Wiley. 


#320 

Gilman, H. and Blatt, A. H. Organic 
Synthesis. (Collective Volume  [) 
1941 580pp $11.50 Wiley. #321 
Gould, Edwin S. Mechanism ‘and Struc- 
ture in Organic Chemistry. 1959 800 
pp $12.50 Henry Holt. #322 
Gray, G. W., Editor. Steric Effects in 
Conjugated "Systems: Proceedings of a 
Symposium held at The University, Hull, 
July 1958 by The Chemical Society. 
1959 181 pp $6.50 Academic — 


Hansch, Corwin and Helmkamp, George 
K. Problems in Organic Chemistry. 
1959 300 pp $2.95 a. 

# 

Hart, Harold and Schuetz, Robert D. A 
Short Course in Organic Chemistry. 2nd 
Edition 1959 346 pp $6.00 Hough- 
ton Mifflin. (325 

Hartough, H. D. Thiophene and Its De- 
rivatives. (Volume III—The Chemistry 
of Heterocyclic Compounds) 1952 
522 pp $17.50 (single) $16.50 = 
scription) Interscience. 

Hartough, H. D. and Meisel, S. L. ase 

pounds with Condensed Thiophene Rings. 
(Volume VII—The Chemistry of Hetero- 
cyclic Compounds) 1954 532 pp 
$18.00 (single) $16.50 (subscription) 
Interscience. #327 

Hatch, L. F. Higher Oxo Alcohol. 1957 
120 pp %4.50 Wiley. #328 

Hatch, Lewis. nic Chemistry. 1955 
324 pp $5.00 Fill, #329 

Hershenson, Herbert M. Infrared Ab- 
sorption Spectra Index. 1959 111 pp 
$7.00 Academic Press. 330 

Hickinbottom, W.J. Reactions of Organic 
Compounds. 3rd Edition 1957 620 pp 
$8.75 Longmans, Green. #331 

Hilditch, T. P. Chemical Constitution of 
Natural Fats. 3rd Edition 1956 664 
pp $16.00 Wiley. #332 

Horning, E. C. Organic Syntheses. (Col- 
lective Volume III) 1955 890 p 
$15.00 Wiley. 4333 

Huckel, W. Theoretical Principles of 
Organic Chemistry. (Volume I) 1955 
916 pp $16.50 D. Van Nostrand. 

#334 

Huckel, W. Theoretical Principles of 
Organic Chemistry. (Volume II) 1958 
1046 pp $19.00 D. Van Nostrand. 
#335 

Ingold, C.K. Structure and Mechanism in 
OrganicChemistry. 1953 835pp $9.75 
Cornell University ay $336 

Jenkins, G. L., Hartung, W. H., Data, J. 
and Hamlin, K. E. The Chemis 

Organic Medicinal Products. 4t 
ition 1957 569pp $10.75 vey 


Johnson, W. Organic Synthesis. (Vol- 
ume XXXIV) 1954 121 pp $3.50 
Wiley. #338 
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THE ALKALOIDS 


Chemistry and Physiology 
Edited by R. H. F. MANSKE, 
Dominion Rubber Research Laboratories, Ontario 

Volumes 6 and 7, Fall 1959, about 500 pp. each, in preparation 
The two volumes numbered 6 and 7 have been organized on the 
same plan as the first four volumes of this standard work. They 
are designed to bring the chemistry of the alkaloids up to date 
by linking new developments to the contents of earlier volumes 
of the treatise. 


TECHNIQUES OF POLYMER CHARACTERIZATION 


Edited by P. W. ALLEN, 
The British Rubber Producers’ Research Association 


Designed primarily for the graduate chemist who has had no 


practical experience in performing measurements on polymeric 
substances, this book should prove equally useful to the more 
experienced worker, for the descriptions of techniques are critical 
and up-to-date. The techniques described are those which enable 
a high polymer to be characterized as to molecular weight and its 
— together with allied matters. 1959, 270 pp., illus., 


Advances in 
INORGANIC CHEMISTRY AND RADIOCHEMISTRY 
Edited by H. J. Emettus and ALAN G. SHARPE, 

Cambridge University 
This new serial publication will provide surveys of two branches 
of chemistry which, up to the present time, have not been 
covered adequately in the review literature. Special emphasis 
will be placed on the integration of descriptive chemistry with 
structural, thermodynamic, and kinetic studies. The series will 
be international in character, publishing translated articles by 
authors whose research is not normally available in English. 
Volume 1, 1959, 449 pp., illus. $12.00 


RHEOLOGY 


Theory and Applications 
Edited by FREDERICK R. Erricu, Polytechnic Institute of Brooklyn 
Volume 3, September 1959, about 660 pp., illus., approx. $20.00 
“Readers will look forward eagerly to the appearance of vol. 3 
which, with its precursors, should be found on the shelves of 
everyone concerned with advanced rheology.” 
—Transactions of the Faraday Society 
Volume 1, 1956, 671 pp., illus. $20.00 
Volume 2, 1958, 591 pp., illus. $18.00 


ELECTROLYTE SOLUTIONS 


Second Edition 
By R. A. Rosrnson, 
University of Malaya, and R. H. Stokes, University of 
New England, New South Wales 
This book presents a detailed account of some of the most funda- 
mental properties of electrolyte solutions; conductance, chemical 
potential, and diffusion. Modern experimental methods are dis- 
cussed and extensive experimental results are given, together 
with numerous tables useful in electrolyte solution computations. 
1959, 559 pp., illus., $11.50 
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ACADEMIC PRESS 


Published volumes in the following list will be on display in the Chemical 
Education Book Exhibit. Detailed information concerning all volumes 


will be furnished upon request. 


MODERN ASPECTS OF ELECTROCHEMISTRY, No. 2 


Edited by J. O’M. Bocxris, 
University of Witwatersrand, South Africa 

This book is similar in nature, though different in subject mat ‘er, 
to that published as No. 1 in 1954. The five chapters, written 
by renowned authorities, deal with the theory of electrolytic s\lu- 
tions, physical chemistry of ion exchange resins, molten electro- 
lytes, anodic processes at electrodes, and the semiconductor- 
electrolyte interface. 1959, 428 pp., illus., $13.00 


INFRARED ABSORPTION SPECTRA 


Index for 1945-1957 

By HERBERT M. HERSHENSON, Baird-Atomic, Inc. 

This book provides an index to the location of infrared absorption 
spectra published in thirty-two representative American and 
European journals during the thirteen year period from 1945 
through 1957. It will greatly simplify the problems of locating 
infrared spectra and will in may instances eliminate the necessity 
of obtaining a pure specimen of a compound in order to determine 
its absorption characteristics. 1959, 111 pp., 81/2 X 11", $7.00 


ULTRAVIOLET AND VISIBLE ABSORPTION SPECTRA 


Index for 1930-1954 
By HERBERT M. HERSHENSON 
“This book should prove useful not only in finding published 
spectra, but also as a source for colorimetric methods of analysis, 
for locating articles concerning a particular compound, and for 
correlating spectral data which might otherwise require actual 
experimentation.” —Analytical Chemistry 

1956, 205 pp., 81/2 X 11", $12.00 


INDUSTRIAL GUMS 
Polysaccharides and Their Derivatives 


Edited by Roy L. WHISTLER and JAMES N. BEMILLER, 
Purdue University 

This comprehensive reference work contains practical, integrated 
accounts of carbohydrate gums, their economics, processing 
methods, and applications. Included are all presently used and 
many potentially useful hydrophilic gums which are naturally 
occurring polysaccharides or modified polysaccharides. Each 
chapter describes a specific gum and is written by an outstanding 
specialist who has experience with the particular gum as well as 
knowledge of its properties in comparison with other gums. 
August 1959, 766 pp., illus. Prepublication price (until Septem- 
ber 30, 1959), $21.00. Price thereafter, $25.00 


ELECTROPHORESIS 
Theory, Methods, and Applications 
Edited by BIER, 
Fordham University and Institute for Applie: Micr- 
biology, Inc. 
This comprehensive work presents critical and pen trating 
analysis of the fundamental principles involved in lectre- 
phoresis, the problems encountered therein, and indic: ions of 
their solutions. Each chapter has been prepared by an @ :thority 
in his particular field. The work, as a whole, consti! .1tes 
integrated account of the theory, techniques, and applic..tions of 
electrophoresis and is a significant dddition to the -cientiic 
literature. 1959, 563 pp., illus., $15.00 
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Important Books 


QUANTUM CHEMISTRY 


An Introduction 
By WALTER KAUZMANN, Princeton University 
(Second Printing) 1957, 744 pp., illus., $12.00 
“This is an important book. The mathematical treatment is 
carciully and thoroughly developed, making the book unusually 
luci’ and tractable. Moreover, it is a thoughtfully written book, 
and one well suited for self-study of the subject... .. this text- 
book seems well suited for consideration for the teaching of a 
graduate course in quantum chemistry.” 

—Journal of Chemical Education 


ULTRACENTRIFUGATION IN BIOCHEMISTRY 

By Howarp K. ScuHacuHMANn, University of California 

Over the past decade the use of the ultracentrifuge as a tool in 
biochemical research has developed in a dramatic fashion. 
Problems scarcely imagined ten years ago can now be investigated 
with brilliant success and with techniques only recently de- 
veloped. This book presents a moderately extended discussion 
of these more recent developments, combined with a statement 
of the basic and indispensable theory and a general description 
of the “ea and new experimental techniques. 1959, 272 pp., 
illus., $8. 


BIOPHYSICAL CHEMISTRY 
By Joun T. Epsau., Harvard University 
and JEFFRIES WyMAN, UNESCO, Cairo, Egypt 
Volume 1: Thermodynamics, Electrostatics, and the 
Biological Significance of the Properties of Matter 
1958, 699 pp., illus., $14.00 
Volume 2: Physical Chemistry of Macromolecules and of Blood 
In preparation 
Review of Volume 1: 
“.. . the authors have succeeded in presenting an enormous 
amount of material clearly and concisely. The book will ob- 
viously become a standard reference work in its field and is highly 
recommended for use as a textbook for advanced students or for 
those interested in reading in the area of the physical chemistry 
of proteins.” —Quarterly Review of Biology 


BIOCHEMISTRY OF THE AMINO ACIDS 

By ALtoN MEISTER, Tufts University School of Medicine 

This volume gives a thorough and comprehensive picture of the 
present state of knowledge concerning the biochemical inter- 
relat mships and transformations of the eighty or more naturally- 
occurring amino acids. The role of amino acids in the nutrition 
of animals, microorganisms, and animal cells grown in tissue cul- 


tures is lucidly and systematically discussed. 1957, 481 pp., 
illus., $10.00 


NOMOGRAMS FOR CHEMICAL ENGINEERS 
By O. P. KHARBANDA 


This essentially practical volume contains 100 nomograms, each 
of which has been chosen for its general applicability, and covers 
the main physical constants likely to be needed in chemical 
engineering applications. The large page size, together with the 
transparent ruler which is included, insures maximum accuracy 
Musing the nomogram. 1958, 247 pp., 81/4" X 11", $15.00 


ACADEMIC PRESS, New York and London 


111 Fifth Ave, New York 3, New York 
40 Pall Mall, London, S.W.1 


THE ENZYMES 


Second Edition, in 4 Volumes 
Edited by Pau. D. Boyer, University of Minnesota, 

HENRY Larpy, Unversity of Wisconsin, 

and Kart Myrsick, University of Stockholm 

Volume 1: Kinetics, Thermodynamics, Mechanism, Basic 

Properties 
The complete revision of this standard treatise will present fully 
and critically the available knowledge concerning enzymes and 
enzyme action at the molecular level. Emphasis is placed upon 
the properties, mechanism, and chemistry of the enzymes them- 
selves, and treatment of methods and metabolic aspects is minimal. 
Much of the material in the second edition will be entirely new 
or supplemental to the previous edition, which will continue to 
serve as a standard reference in certain areas. Volume 1, 1959, 
785 pp., illus., $24.00. 15% reduction on orders for the complete 
set received before publication of the final volume. 


ENZYMES 

By Drxon and Epwin C. WEBB, Cambridge University 
This textbook presents a completely new and up-to-date cover- 
age of the general principles of enzymology. Special features are 
the complete table of all well-authenticated enzymes, and an 
‘atlas’ of over a hundred microphotographs of all the crystalline 
enzymes which have been illustrated. 1958, 804 pp., illus. 
$16.00 


INTRODUCTION TO ENZYMOLOGY 
By ALAN H. MEHLER, National Institutes of Health 


This book is based on a course taught by the author at the 
National Institutes of Health. The topics have been arranged 
as components of metabolic sequences in order to emphasize the 
interrelations of enzyme activities, the chemical mechanisms em- 
ployed by biological systems, and the multiple factors to be con- 
sidered in interpretating biological phenomena. 1957, 425 pp., 
illus., $10.80. 


SULFUR IN PROTEINS 

Edited by REINHOLD BENESCH, et al. 

This volume, which contains the Proceedings of the Symposium 
held at Falmouth, Massachusetts, May 23-24, 1958, brings to- 
gether a body of information which is spread over a wide range 
of disciplines, fields of inquiry, and applications. Since the book 
deals with some of the most lively topics in molecular biology 
today, of particular value are the records of the discussion, in 
which many controversial points are debated with refreshing 
frankness. 1959, 469 pp., illus., $14.00 


FORMATION AND TRAPPING OF FREE RADICALS 


Edited by ARNOLD M. Bass and H. P. Brora, 
National Bureau of Standards 

This book reviews the entire present status of the program for 
studying the formation and trapping of free radicals. A large 
section is devoted to the utilization of trapped radicals in astro- 
physics, polymers, propulsion, radiation damage, and biological 
processes. Contributions are by the following experts: R. S. 
Alger, C. H. Bamford, D. E. Carr, B. Donn, J. W. Edwards, J. L. 
Jackson, C. K. Jen, A. D. Jenkins, F. A. Mauer, H. Morawetz, 
H. S. Peiser, G. C. Pimentel, D. A. Ramsay, F. O. Rice, T. M. 
Shaw, B. A. Thrush, and M. W. Windsor. Laie 1959, in 
preparation : 
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IN CHEMISTRY 


American Chemical Society: Journal Chemical Society, London: Journal 
Vols. 1-27 Vols. 1-23, 1848-1870 Be 
(Proceedings 2 vol., Journal Vols. 1-27, 1879- Cloth bound set 435.00 ( 
1905; General Index to Vols. 1-20) Paper bound set : 395.00 
Cloth bound in 41 vols. $750.00 Vols. 1-10, 1848-1857 | s+ 
Vols. 15-25, 1893-1903, Single volumes paper bound 20.00 i 
Single volumes, paper bound 25.00 Vols. 11-23, 1858-1870 i * 
General Index to Vols. 1-20 Single volumes, paper bound 15.00 J 
paper bound 20.00 Years 1941-1944 » 
Proceedings (2 volume set) Per year, paper bound 25.00 C 
paper bound 30.00 In preparation Ps 
Vols. 26-27, 1904-195 Vols. 24-25, 1871-1872 2 
(Slightly reduced format) A 
Single volumes, paper bound 35.00 le 1 of Physical Chemi : 
(about 1,600 pp. per vol.) a abe P emistry P 
Vol. 28 1906, paper bound: 50.00 a Ma 
(about 2,490 pp. per vol.) Vols. 31-55, 1927-1951 Cc 
Paper bound set $950.00 mn 
Ana (Vols. 40-44, 51, 52, not available separately) PI 
Vols. 31-33 1927-1929 = 
iety of Public Analysts an bout 2, 
Single volumes, paper bound $40.00 i 
Vols. 1-10, 1876/1877-1885 Mar 
: Vols. 34-36, 1930-1932 Or 
Single volumes, cloth bound 17.65 
(about 3,000 pp. per vol.) 
Single volumes, paper bound 60.00 
Vols. 37-39, 1933-1936 
? Single volumes, paper bound 30.00 = 
Journal of Organic Chemistry Vols. 45-50, 1941-1946 Or 
(Slightly reduced format) Single volumes, paper bound 30.00 ian 
Vols. 1-16, 1936/1937-1951 Vols. 53-55, 1949-1951 tio 
Paper bound set 375.00 Single volumes, paper bound 30.00 S 
Vols. 1, 1936/1937, paper bound 25.00 — 
H Single volumes, paper bound 22.00 (Slightly reduced format) at 
Vols. 15-16, 1950-1951, paper bound 35.00 dn 
Vol. 17, 1952, paper bound 35.00 Vols. 1-25, 1905-1916 $35 
‘ Cloth bound set 425.00 
if Paper bound set 375.00 
Chemical Abstracts Single volumes, paper bound 15.00 
a Vol. 2, 1908, paper bound in 3 parts 95.00 In preparation, available November 1959 
: Vol. 4, 1910, paper bound in 5 parts 95.00 Vols. 132-156, 1940-1944 
is Vol. 5, 1911, paper bound in 5 parts 95.00 Paper bound set 550.00 
& In preparation Single volumes, paper bound 22.00 
E Vol. 6, 1912, paper bound in 5 parts In preparation, available January 1960 
- Vol. 7, 1913 paper bound in 5 parts Vols. 159-166, 1945-1946 
Please address orders and inquiries to 
111 Fifth Avenue New York 3, New York 
Branch Offices in California, England, Germany, and Italy 
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Kelkulé Symposium of Theoretical Organic 
Chemistry. 1959 298pp $9.50 Aca- 
demic Press. . #339 

Kelley, Louise. Organic Chemistry. 1957 
728 pp $7.75 eGraw-Hill. #340 

Kharasch, M. S. and Reinmuth, Otto. 
Crignard Reactions of Nonmetallic Sub- 
stances. 1954 1384 pp $17.50 Pren- 
tice-Hall. #341 


1959 201 pp $5.50 Mac- 
millan. #342 
Lefiier, John E. The Reactive Intermediates 
of Organic Chemistry. 1956 285 pp 
$¢.75 Interscience. #343 
Leonard, N. J. Organic Synthesis. (Vol- 
ume XXXVI) 1956 130 pp $3.75 
Wiley. #344 
Lovelace, Alan M., Postelnek, William 
and Rausch, A. Aliphatic Fluorine 
Compounds. 1958 380 pp $12.50 
Reinhold. #345 
Lucas, Howard J. Organic Chemistry. 
2nd Edition 1953 768 pp $8.00 
American Book. #346 
MacKenzie, C. A. Experimental Organic 
Chemistry. 1955 310 pp $4.95 
Prentice-Hall. #347 
Macy, R. Organic Chemistry Simplified. 
2nd Edition 1955 611 pp $12.00 
Chemical Publishing Co. #348 


Manske, R. H. F., Editor. The Alkaloids 


pounds. 1952 613 pp $10.00 Pren- 
tice-Hall. #350 
Marvel, C. S. An Introduction to the 
Organic Chemistry of High Polymers. 
1959 ?? Approx. pp. $4.50 Wiley #351 
Marvel, C. S. The Roger Adams Sym- 
posium. 1955 140 pp $3.75 Wiley. 
#352 

Marvell, E. N. and Logan, A. V. An In- 
troduction to the Chemical Properties of 
Organic Compounds. 1955 326 pp 
$4.75 Wiley. #353 
McElvain, Samuel M. The Characteriza- 
tion of Organic Compounds. 2nd Edi- 
tion 1953 303 pp $5.25 Macmil- 
lan #354 


Mellan, Ibert. Source Book of Industrial 
Solvents. (Volume II1I—Monohydric Al- 
cohols) 1959 288 pp $10.00 Rein- 
hold. #355 

Migrdichian, Vartkes. Organic Synthesis. 
(In two volumes) 1957 
$35.00 Reinhold. #356 & 357 

Mrozowski, S., Studebaker, M. L. and 
Walker, P. L. Proceedings of the Third 
Conference on Carbon. (Held at the 
University of Buffalo) 1959 725 pp 
$20.00 Pergamon Press #358 

Mueller, Eugen; Bayer, O., Meerwein, 
H. and Ziegler, K. Houben-Weyl 
Methoden der OrganischenChemie. Text 
in German 4th Edition (Volume I) 
Part 2 1959 1017 pp Subscription 
rice $42.34 List price $47.04 Walter 
. Johnson. #359 

Murray, IJ, Arthur and Williams, D. 
Lloyd. Organic Syntheses with Isoto 
(Part Organic Compounds Labeled 
With | sotopes of the Halogens, Hydrogen 
Nitroyen, Oxygen, Phosphorus and Sul- 
fur.) 1958 1098 pp $25.00 Inter- 
science. #360 

Newman, M.S. Steric Effects in Organic 
Chemisiry. 1956 710 pp $12.50 Wi- 
ley. #361 

Noller, Carl R. Chemistry of Organic 
Comp mds. 2nd Edition 1957 978 
Pp s°.00 W.B. Saunders. #362 

Noller, Carl. Textbook of Organic Chem- 
wiry. 2nd Edition 1958 654 pp 

#363 


$7.00 W. B. Saunders. 


O'Flaherty, Fred; Roddy, William T. and 
Lollar, Robert M. The Chemistry and 

'ypes of Tannages) 1 
$16.50 Reinhold. 4364 

Packer, John and Vaughan, John. A 
Modern Approach to Organic Chemistry, 
1958 980 pp $13.45 Oxford Uni- 
versity Press. #365 
i Ward, Editor. The Carbohy- 
drates: Chemistry, Biochemistry, Physi- 
ology. 1957 902 pp $20.00 Aca- 
demic #366 

Pigman, Ward and Wolfrom, Melville L., 
Editors. Advances in Carbohydrate 
Chemistry. (Volume XIII) 1958 387 
pp $11.00 Academic Press. #367 

Price,C.C. Organic Syntheses. (Volume 

ns 1953 115 pp $3.50 Wi- 


ey. 

Rietz, Edward G. and Pollard, Cash B. 
Problems in Organic Chemistry. 1953 
332 pp $5.25 Prentice-Hall #369 

Roberts, John D. Nuclear Magnetic Res- 


onance. 1959 118 pp $6.00 Mc- 
Graw-Hill. #370 
Robertson, G. Ross. Practice 
of Organic Chemistry. 3rd Edition 


1954 377 pp $4.40 Macmillan. #371 
Robertson, J. Monteath. Organic Crys- 
tals and Molecules: Theory of X-Ray 
Structure Analysis, with Applications 
to Organic Chemistry. 1953 351 Pp 
$5.00 Cornell University Press. 4372 
Rochow, E. G. Introduction to the Chem- 
istry of the Silicones. 2nd Edition 951 
213 pp $6.00 Wiley. #373 
Rodd, E. H., Editor. Chemistry of Carbon 
Compounds. (Volume IV—Heterocy- 
clic Compounds Part A) 1958 807 
pp $28.00 D. Van Nostrand. #374 
Royals, E. Earl. Advanced Organic Chem- 
istry. 1953 948 pp $12.00 Pren- 
tice-Hall. #375 
Shriner, R. L., Fuson, R. C. and Curtin, 
D. Y. Systematic Identification of Or- 
ganic Compounds. 4th Edition 1956 
426 pp $6.00 Wiley. #376 
Siggia, S. Quantitative Organic Analysis 
via Funeti Groups. 2nd Edition 
1954 227 pp $5.25 Wiley. #377 
Simpson, J. C. E. Condensed Pyridazine 
and Quinozalines. (Volume V—The 
Chemistry of Heterocyclic Compounds) 
1953 410 pp $14.00 (single) $12.50 
(subscription) Interscience. #378 
Smith, W. T. and Shriner, R. L. Ezami- 
nation of New Organic Compounds. 
1956 136 pp $3.50 Wiley. #379 
Staff, ACS Ait Publications, Editors 
and compiled by R. R. Dreisbach. 
Physical Properties of Chemical Com- 
mds-11. (Advances in Chemistry 

ries No. 22) 1959 491 pp $6.50 
American Chemical Society. #380 
Staff, Industrial & Engineering Chemistry, 
Editors and Compiled by Dreisbach, 
R. R. Physical Properties of Chemical 
Compounds. 1955 523 pp $5.85 American 
Chemical Society. #381 
Staff, Industrial & Engineering Chemistry, 
Editors. Nomenclature for Terpene Hy- 
drocarbons. (Advances in 
Series No. 14) 1955 98 pp $3.00 
American Chemical Society. #382 
Steyermark, A. Quantitative Organic Mi- 
croanalysis. 1951 389 pp $7.95 Mc- 
Graw-Hill. #383 
Stone, K. G. Determination of Organic 
Cempounds. 1956 233 pp $5.50 Mc- 
Graw-Hill. #384 
Sumpter, W. C. and Miller, F.M. Hetero- 
cyclic Compounds with Indole and Car- 
bazole Systems. (Volume VIII—Chem- 
istry of Heterocyclic Compounds) 1954 
319 pp $11.00 (single) $10.00 (subscrip- 
tion) Interscience. #385 
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Swan, G. A. and Felton, D. G. I. Phena- 
zines. (Volume X I—The Chemistry of 
Heterocyclic Compounds) 1957 712 p 
$23.00 (single) $21.00 (subscription 
Interscience. #386 

Szmant, H. Harry. Organic Chemistry. 

1957 803 pp $8.50 Prentice-Hall. 


#387 

Timmermans, Jean. The Physico-Chemical 
Constants of Binary Systems in Concen- 
trated Solutions. (Volume I) 1959 


1275 pp $29.00 Interscience. #388 
Todd, r Alexander. Perspectives in 
Organic Chemistry. 1956 537 pp 


$9.00 Interscience. 
Vogel, Arthur, I. 
Organic Chemistry. 
one) 1958 890pp $9.75 Longmans 


Green. #390 

Vogel, Arthur I. Practical Organic 
Chemistry. 3rd Edition 1956 1188 

pp $12.00 Longmans, Green. #391 

Wagner, R. B. and Zook, H. D. Synthetic 
Chemistry. 1953 887 pp 
$13.50 Wiley. #392 

Walling, C. Free Radicals in Solution. 
1957 631 pp $14.50 Wiley. #393 

Weissberger, A. Physical Methods of 
Organic Chemistry. 3rd Edition Re- 

vised and enlarged In four parts 

(Volume I—Technique of Organic 

Chemistry) 1959 Approx. $14.50 Inter- 

science. #394 

Weissberger, A. Technique of Organic 
Chemistry. VolumelIII (In two parts) 

(Part I: Separation and Purification) 

1 883 pp $18.50 Interscience. 

#395 

Weissberger, A. Technique of Organic 
Chemistry. Volume III (In two parts) 

(Part II: Laboratory Engineering). 

1957 401 pp $9.50 Interscience. 


Wertheim, Edgar. Textbook of Organic 
Chemistry. 3rd Edition 1951 958 p 
$7.75 McGraw-Hill. 7397 
Wertheim, Edgar and Jeskey, Harold. 
Introductory Organic Chemistry. 3rd 
Edition 1956 476 pp $6.00 Mc- 
Graw-Hill, #398 
Wheeler, E. L. Scientific Glassblowing. 
1958 500 pp $11.00 Interscience. 
#399 

Wheland, G. W. Resonance in Organic 
Chemistry. 1955 846 pp $15.00 
Wiley. #400 
Zechmeister, L. P. ogress in the Chemistry 
of Organic Natural Products. (Volume 
XV) Vienna 1958 244 pp $9.75 
Walter J. Johnson. #401 
Zechmeister, L. Progress in the Chemistry 
of Organic Natural Products. (Volume 
XVI) Vienna 1958 230 pp $9.50 
Walter J. Johnson. #402 


#389 
Elementary Practical 
(Three volumes in 


Inorganic 
Audrieth, L. F. Inorganic Syntheses. 
(Volume IIIT) 


1950 230 pp $6.00 
McGraw-Hill. 03 


#4 
Audrieth, L. F. and Ogg, B.A. The Chem- 
istry of Hydrazine. 1951 244 pp 
$7.00 Wiley. #404 


Audrieth, L. F. and Kleinberg, J. Non- 
Aqueous Solvents. 1953 284 pp 
$8.50 Wiley. #405 

Bailar, John. Inorganic Syntheses. (Vol- 
ume IV) 1953 218 pp $6.00 Mc- 
Graw-Hill. +406 


Barnett, E. de B. and Wilson, C. L. 
Inorganic Chemistry. 2nd Edition 
1957 588 pp $7.00 Longmans, 


Green. 
Basolo, F. and Pearson, R. G. Mecha- 
1958 426 
#408 


nisms of Inorganic Reactions. 

pp $11.75 Wiley. 
Blumenthal, Warren B. The Chemical 

Behavior of Zirconium. 1958 398 p 

$11.00 D. Van Nostrand. # 


Le r, John [Clo ( nic 
(Volume V—Pharmacology) 1955 388 : 
pp $11.00 Academic Press. #349 : 
Martell, Arthur and Calvin, Melvin. 
Chemistry of the Metal Chelate Com- 


Never before has a book like this been pub- the Coleman spectrophotometer, but are 
lished especially for clinical and biological 


adaptable to nearly every instrument mar- 
chemists and technicians ..a book that will keted today, including Beckman, Brociner- 
save hundreds of hours and hundreds of Mass, Klett-Summerson, Leitz, Hellige, 


question Cenco, Lumetron and Evelyn. 
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Recently Published 


BORON FLUORIDE and Its Compounds as 
Catalysts in Organic Chemist 

by Topcuigev, A. V., translated by J. T. GREAVES. 

Discusses boron fluoride as a catalyst in organic chem- 

istry and also its derivatives and molecular compounds. 

All available knowledge about this remarkable com- 

pound is summarized. 450 pages $12.00 


NITRATION OF HYDROCARBONS and Other 
anic Compounds 
by Topcuiev, A. V.,translated by CaTHERINE MATHEWS. 
This book with its collection and critical treatment of 
so much data previously scattered through the litera- 
ture, will be a most useful reference book for degree 
courses in organic chemistry and at advanced under- 
graduate and graduate levels. 8329 pages $15.00 


ANALYTICAL CHEMISTRY, | Volume l. Prog- 
ress in Nuclear Energy, Series IX 
Editor: M. T. LLEY 
This volume comprises a selection of the papers pre- 
sented at the second United Nations Conference on the 
Peaceful Uses of Atomic Energy held in Geneva. 
372 pages $15.00 


PROCESS Chemistry Volume 2. Progress in 
Nuclear Energy Series III. 
Editors: Bruce, F. R., FLercuer, J. M., Hyman, H. H. 
Progress since 1955 has been reported in this volume, 
in addition to new chapters on the preparation of chem- 
ical intermediates which occur between crude concen- 
trates obtained from ores and feed materials for reactors, 
and on recovery processes. 80 pages $17.50 


PROCEEDINGS OF THE THIRD CONFER- 
ENCE ON CARBON. 

Editors: _Mrozowsk1, S., Srupespaker, M. L., 
Watter, P. L. 
Containing the papers Fug em at the conference held 
at the University of Buffalo, forming a survey of current 
carbon problems. It will be invaluable to physical 
chemists, solid state physicists and to research workers 
in every branch of the carbon industry. 

718 pages $20.00 


ASLE TRANSACTIONS Volume 2, Number 1. 
Editor: Boyp, Joun. 

The third in the series, containing sixteen papers given 
at recent conferences and conventions organized or 
attended by the American Society of Lubrication Engi- 


neers. 
158 pages $12.50 


Established Texts 


PHYSICAL CHEMISTRY 

By Mo.ewyn-Huaues, E. A., University Lecturer in 
Physical Chemistry, Cambridge. 

A carefully planned critical and scholarly work, and as 
such should prove helpful also to research workers and 
teachers who desire conversance with modern mid- 
century physical chemistry. 1295 pages $15.00 


CHEMICAL ENGINEERING in two volumes 
(available 

by Coutson, J. M., and ICHARDSON, J. F. 
Volume 1 is devoted to a treatment of the basic proc- 
esses of fluid flow, heat transfer, and mass transfer 
which occur in almost any industrial chemical plant. 
In volume 2 the various unit operations of chemical 
engineering are discussed from a fundamental point of 
view, and in each case the general principles of the 
operation of the equipment is given. 

370 pages and 592 pages Set $16.50 


Other Books of Reference 


MOLECULAR SPECTROSCOPY 
Papers of a conference held by the Hydrocarbon Re- 
search Groups of the Institute of Petroleum. $12.50 


SURFACE PHENOMENA IN CHEMISTRY 
AND BIOLOGY 
Editors: Dantevui, James F., et al. $16.00 


TABLES OF CONSTANTS AND NUMERICAL 
DATA (Tables de Constantes Selectionnees: 
Nouvelle Collection) 

Volume 10. Optical Rotatory Power: Amino Acids. 

by J. P. Maruiev et al 

Volume 11. Alkaloids 


CHEMICAL REACTION ENGINEERING 

12th Meeting of the European Federation of Chemical 
Engineering 

by K. Rrerema $12.50 


International Journals 

Note “‘A”’ rate, for institutes, libraries “‘B"’ rate for individual 

subscribers, etc. 

TETRAHEDRON, International Journal of Organic 
Chemistry 

Edited by an International Honorary Editorial Advisory Board 

under the co-chairmanship of Sin Rosert Rosrnson and R. B. 


Woopwarp. rterly. 
Subscription Rale- Rate A—$17.00 per volume 
B— 15.00 per annum 
TALANTA, the International Journal of Analytcal 
Chemistry 
Editor-in-chief: Dr. L. Assisted by an Inter- 
national Editorial Board. Published every two months. 
Subscription Rate: Rate A—$17.00 per volume 


B—on request 
SPECTROCHIMICA ACTA 
Edited by: V. A. Fasser, F. A. Mitten, H. W. Tuompson, 
with an Advisory Board. 
2 volumes per annu 
Subscription Rate: Rate 4 00 per volume 
B— 15.00 per annum 
CHEMICAL ENGINEERING SCIENCE 
Editors: A R. Amunpson, Minneapolis, J. CaTHara. 
P. V. Densicn, Edin- 
B. F. Dopcr, New Haven, M. Donan, 
F. Naples, 1. U. Grigutt, A. Guyer, 
DeKeyser, Brussels, A. KuINKERBERG, The 
aD W. Van KREVELEN, Geleen, I. Soncato, Padova 
Souruworts, New Haven, G. TERJESEN, Trondheim. 
With an International Editorial Advisory Board. 
3 volumes per annum 
Subscription Rate: Rate A—$17.00 per volume 
B— 15.00 per annum 


INTERNATIONAL JOURNAL OF AIR POLLUTION 
ited by = International Editorial Board. 


Published 
Subecription Rate: Rate r ag 4 00 per volume 
B— 10.00 per volume 


PERGAMON PRESS, incorporated, 122 East 55th St., New York 22, N.Y. 
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Van Nostrand. 


AMERICAN PETROLEUM 
REFINING, 4th edition 
by H.S. BELL 

The latest chemical, physical and 
engineering data is applied directly to basic problems and 
distillation, heat transfer and other important operations. 
576 pp. about $12.50 


THE CHEMICAL BEHAVIOR OF ZIRCONIUM 
by WarRREN B. BLUMENTHAL, National Lead Company 
A broad, detailed account of the chemistry of zirconium 
as an element and as a component of compounds, interstitial 
solutions, and alloys. 
398 pp. $11.00 


MODERN ELECTROANALYTICAL METHODS 
edited by G. CHaRLoT, Ecole Superieure de Physique et de 
Chimie Industrielles 
Proceedings of the International Symposium on Modern 
Electrochemical Methods of Analysis, Paris, 1957. 
186 pp. $4.95 


AN INTRODUCTION TO CHEMISTRY 
by CHARLES COMPTON 
Covers the aspects of chemistry that capture and maintain 
the non-science student’s interest: ideas concerning the 
structure and behavior of matter and the practical applica- 
tions of these ideas. 
607 pp. $6.85 


SPOT TESTS IN INORGANIC ANALYSIS, 5th edition 
by F. FreIcu, University of Brazil 
561 tests, 110 of which are new, along with details of oper- 
ations, interferences, and limits of detection, plus a tabular 
summary of identification for the various tests. : 
600 pp. $13.25 


TEXTBOOK OF ORGANIC CHEMISTRY 
by Lioyp N. Fercuson, Howard University 
A clear, modern, and stimulating presentation of the 
fundamental principles of organic chemistry. 
618 pp. $7.50 
SOURCEBOOK ON ATOMIC ENERGY, 2nd edition 
by SAMUEL GLASSTONE, Consultant, U.S. Atomic Energy 
ommission 
Summarizes the amazing accomplishments of recent years 
in research and development: the identification of previ- 
ously unknown nuclear particles, the transmutation of new 
elements, advances in the use of isotopes, etc. 
641 pp. $4.40 


ANTIBIOTICS, THEIR CHEMISTRY AND 
NON-MEDICAL USES 
edited by H. S. GoLpBER«G, University of Missouri 

A detailed treatment of the chemistry of antibiotics, their 
uses in animal nutrition, plant di control, bacteriology 
and food preservation, together with a realistic appraisal of 
their significance in public health. 

608 pp. $15.00 


POLYMERS AND RESINS: Their Chemistry and 
Chemical Engineering 
by Brace Go pine, Lilly Varnish Company 

Covers the theory, chemistry, properties, manufacture, 
fabrication and application of all current commercial poly- 
mers and resins, including fibers and elastomers as well as 


plastics. 
744 pp. $12.50 


A564 / Journal of Chemical Education 


Teachers who insist on the finest 


turn to Van Nostrand for authoritative textbooks and reference works 


Through more than a century of publishing, Van Nostrand has established 
a distinguished list of chemistry textbooks and reference volumes. The 
books listed below represent only a small fraction of the Van Nostrand 
books you will find on display at the Chemical Education Book Exhibit, 
together with the finest European scientific works, published by the Elsevier 
Publishing Company of Amsterdam and sold in the United States by 


BRIMSTONE: The Stone that Burns 
by HayNEs 
A general survey of — and the sulphur industry — 
properties, production and distribution—with anecdotes of 
the industry’s pioneers. 
350 pp. $5.95 


THEORETICAL PRINCIPLES OF ORGANIC CHEMISTRY, 
Vol. Il 
by W. HuckEL, Tubingen University 
A critical, historical evaluation that starts from fact and 
roceeds to theory, relating chemical constitution to phys- 
ical properties and reaction velocity. 
1046 pp. $19.00 


ORGANIC COLLOIDS 

by BRUNO JIRGENSONS, University of Texas 

A thorough and understandable survey of modern colloid 
science s' wing correlations and possibilities of production. 


655 pp. $16.75 


CHEMICAL CONSTITUTION: An Introduction to the 
Theory of the Chemical Bond, 2nd edition 
by J. A. A. Kerexaar, University of Amsterdam 

Among the new topics are chemistry of transuranes, cyclo- 


octatetraene, tropolone and sydnone, crystal field theory, 
germanium, polysulphides, virial theorem, etc. 


448 pp. $8.95 


COMPREHENSIVE ANALYTICAL CHEMISTRY 


edited by Cecit L. Witson, The Queen’s University of 
and Davip L. WILson, Sir John Cass College, 
ndon. 


This monumental set provides, wherever possible, an 
entirely self-sufficient reference, compiled by a board of 
outstanding chemists. 


Volume IA—Classical Analysis: General Methods 
of Analysis 
608 pp. Subscription $14.50 
Regular 17.50 

Volume IB—Classical Analysis: General Methods of 
Analysis (cont’d) (Fall ’59) 
Volume IC—Classical Analysis: Gravimetric and 
cn Determination of the Elements Fall 
Volume II—Electrical Methods; Physical Se:ara- 
tion Methods (in preparation) 
Volume III—Optical Methods (in preparatic») 
Volume IV—Industrial and Other Specialist / ppli- 
cations (in preparation) 
Volume V—NMiscellaneous Methods;  G.neral 
Index (in preparation) 
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UNITIZED EXPERIMENTS 
IN ORGANIC CHEMISTRY 
by Ray Q. BREWSTER, CALVIN A. VANDERWERF, and 
ILLIAM E. McEwEN, all of the University of Kansas. 
won experiment in this extraordinarily flexible 
manual is a complete unit of work, easily synchronized 
with the lectures. All 81 experiments have been 
thoroughly tested in class use—and they work! 
January 1960 


FIRST PRINCIPLES OF CHEMISTRY 
by M. D. Taytor, Howard University 
This skillful description and analysis of the ex 
mental bases of chemical theory is designed for t- 
year courses for science majors. February 1960 


Watch for these outstanding 
college texts early in 1960 


ORGANIC CHEMISTRY 


by ALLEN R. Day and MADELEINE M. JOULLIE 

This text is unique in that it integrates the chemistry 
of aliphatic, alicyclic, aromatic, and heterocyclic 
compounds, and that modern concepts of mechanism 
and structure are used throughout. February 1960 


ELEMENTS OF PHYSICAL CHEMISTRY, 
2nd edition 


by SAMUEL GLASSTONE and Davip LEwis 
Substantially revised and enlarged, the 1960 ame 

of this classic text includes two new chapters: Ph 

cal Properties and Molecular Structure, and Slediaw 

Chemistry. February 1960 


SOLUBILITIES, Volume I: Inorganic and Metal-Organic 
Compounds (A-Ir), 4th edition 
by Witi1aM F. Linke, American Cyanamid Company 
Completely revised, ‘enlarged and rearranged, with a com- 
plete compound index that gives swift access to any data 
without searching the alphabetical tables. 
1306 pp. $25.00 


CHEMISTRY OF CARBON COMPOUNDS, volume IV-A: 
Heterocyclic Compounds 
edited by E. H. Ropp. 

The first book in Volume IV which gives a lucid, concise 
presentation of the whole field of heteroyclic chemistry, 
clarified by extensive use of tabulation and a magnificent 


index. 
807 pp. $28.00 


COMPREHENSIVE INORGANIC CHEMISTRY—Volume 


Vil: The Elements and Compounds of Group IV-A 
by Harotp P. KiuGc and RosBert C. Brastep. Under the 
= editorship of M. Cannon Sneed and Robert C. 

ras 

Part I deals with Carbon, Silicon, Germanium, Tin, and 
Lead. Part II covers the Metallic Borides, Carbides, Sili- 
cides and Related Compounds. 

302 pp. $7.50 


RUSSIAN FOR THE SCIENTIST 
by JonN TURKEVICH and LupMILLA B. TURKEVICH, Prince- 
ton University 
A rapid but sound introduction to Russian, organized to 
give scientists and engineers an efficient > to Russian 
scientific literature. 
255 pp. $5.95 


a NOSTRAND’S SCIENTIFIC ENCYLOPEDIA, 3rd 
ition 

The standard one-volume reference on modern science, 
containing some 100,000 accurate definitions and over 1400 


illustrations. 
1839 pp. $29.75 


120 Alexander St. 


D. VAN NOSTRAND COMPANY, INC. 


CORRELATION BETWEEN PHYSICAL CONSTANTS AND 
CHEMICAL STRUCTURE 
by H. I. WaTERMAN, Technical University, Delft. 

A completely new, widely applicable system of investiga- 
tion methods, based on the author’s classical work on ring 
analysis of mineral oils. 

120 pp. $5.25 


REACTOR METALLURGY i NUCLEAR 
REACTOR 
D. WILKINSON -ALLURGY 
ILLIAM F. Murpny, both at Argonne METALL 
National Laboratory. 
The metallurgy of uranium, pluto- i 
nium, thorium, beryllium, zirconium 2 
with information on their ore proces- 
, metallography, fabrication and 


iation effects. 
382 pp. $5.60. 


INSTRUMENTAL METHODS OF ANALYSIS, 3rd edition 

Hosart H. University of Michigan, Lynne L. 
ie ERRITT, JR., Indiana University, and JOHN Dean, Uni- 
versity of Tennessee. 

Includes an accurate presentation of Raman - trog- 
raphy, flame photometry, radioactivity, coulometric 
methods, and enthalpy titrations. 

626 pp. $7.50 


BASIC PRINCIPLES OF CHEMISTRY 
by EuGENE C. WinsLow, University of Rhode Island. 
An effective balance of inorganic, organic, and physical 
chemistry for one-semester college courses. 
284 pp. $4.75 


Princeton, N. J. 
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Margenau, Murphy, George 


Moseley. athematics of Phys- 
ics and Chemistry. 1956 2nd Edition 
604 pp $7.25 D. Van one" 
Nielsen, Kaj L. College Mathematics. 
1958 302 pp $19.95 Paperbound 
Barnes & Noble. #555 
Youden, W. J. Statistical Methods for 
Chemists. 1951 126 pp $4.00 Wiley. 


Nuclear Science 


Bishop, Amasa, S. Project Sherwood— 
The U. S. m in Controlled-Fusion. 


Progra 
1958 216pp $5.75 


Friedlander, G. and Kennedy, J. Nuclear 
and Radiochemistry. 1955 468 pp 
$7.50 Wiley. #558 

Frisch, O. R. The Nuclear Handbook. 
1958 640 pp $8.50 D. Van Nostrand. 


#559 
Glasstone, S. Principles of Nuclear Reac- 


tor Engineering. 1955 861 pp $7.95 
D. Van Nostrand. #560 
Glasstone, S. Sourcebook on Atomic 


Energy. 1958 2nd Edition 641 pp 
$4.40 D. Van Nostrand. #561 
Glasstone, S. and Edlund, Milton C. The 
Elements of Nuclear Reactor Theory. 
1952 416 pp $5.50 D. Van Nostrand. 


#562 
Katz, J. J. and Seaborg, G. T. The Chem- 
istry of the Actinide Elements. 1957 


508 pp $14.00 Wiley. #563 
Murray, Raymond L. Introduction to 
Nuclear Engineering. 1954 418 pp 


$8.50 Prentice-Hall. #564 
Murray, Raymond L. Nuclear Reactor 
1957 317pp $8.00 Prentice- 


#565 
Overman, Ralph T. and Clark, Herbert M. 
Radioisotope Techniques. In press 445 
$10.50 McGraw-Hill. #566 
Seaborg, Gienn T. The Transuranium 
Elements. 1958 328 pp $7.00 Addi- 
son-Wesley. #567 
Semat, Introduction to Atomic 
and Nuclear Physics. 1954 561 pp 

’ $6.50 Rinehart. #568 
The Soviet Journal of Atomic Energy. 12 


issues 1200 pp per year. Paperbound. 
All supplements will be published and 
are extra. $75.00 Consultants 


United Nations. Proceedings of the Second 
United Nations International Conference 
on the Peaceful Uses of Atomic Energy, 
Geneva, Se , 1968. English Edi- 
tion 1958 (Volume XVII—Process- 
ing Irradiated Fuels and Radioactive 
Materials.) 709 pp 625 illus. $81.00 
United Nations. #570 
United Nations. Proceedings of the Second 
United Nations International Conference 
on the Peaceful Uses of Atomic Energy, 
Geneva, September, 1968. English Edi- 
tion. 1958 (Volume XVIII—Waste 
Treatment and Environmental Aspects 
of Atomic Energy) 624 pp 370 illus. 
$16.50 United Nations. #571 
United Nations. Proceedings of the Second 
United Nations International Conference 
on the Peaceful Uses of Atomic Energy. 
Geneva, September, 1958. _ English 
Edition 1958 (Volume XIX—The 
Use of Isotopes: Industrial Uses) 366 
pp 393 iilus. $12.50 United 
572 
United Nations. Proceedings of the Second 
. United Nations International Conference 
on the Peaceful Uses of Atomic Energy, 
Geneva, September, 1958. English _— 
tion 1958. (Volume XX—Isoto 
Research) 265 pp 261 illus. 10.00 
United Nations. #573 


United Nations. Proceedings of the Second 
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United Nations International Conference 
on the Peaceful Uses of Atomic oa i 
Geneva, Se 958. _— 

tion 1958 (Volume XXVITI—Basic 
Chemistry in Nuclear seoey) 700 pp 
565 illus. $18.50 Uni — 7 


United Nations. Proceedings of the Second 


United Nations International Conference 
on the Peaceful Uses of Atomic Energy, 
Geneva, September, 1958. English Edi- 
tion 1958. (Volume XXIX—Chemical 
Effects of Radiation) 475 pp 398 illus. 
$14.50 United Nations. #575 
Wilkinson, Walter D. and Murphy, Wil- 
liam F. Nuclear Reactor Metallurgy. 
1958 382 pp $5.66-D. Van 


Electrochemistry 
Bockris, J. O’M., Editor. Modern 
Aspects of Electrochemistry. (Volume 


II) 1959 344 pp $13.00 or 


Press. 
Hamer, W. J. Structure of Electrolytic 
Solutions. 1959 441 pp $18.50 


Potter, E. C. Electrochemistry: Principles 
and —_ 418 pp $10.00 
Macmil #579 

Reports of the Fourth Soviet Conference on 
Electrochemistry. 1958 Extended ab- 
stracts of 121 p — 82 pp _Paper- 
bound. $12.00 Consultants Bureau. 


#580 
Shedlovsky, T. Llectrochemistry in Bi- 
and Medicine. 1955 369 pp 
$11.50 Wiley. #58 
Soviet Research in Fused Salts (1949-1955) 
Selection and Preface by Leonard Nanis. 
Comprises 125 reports Over 500 pp 
Paperbound. Structure and Properties 
(100 reports—Preparation; iodine sys- 
tems; binary systems; ternary systems; 
ternary reciprocal systems; quaternary 
systems; quaternary reciprocal systems) 
$110.00; Electrochemistry (8 reports) 
$20.00; Slags and Mattes (6 reports) 
$15.00; Thermodynamics (6 reports) 
$15.00; General (5 reports) $12.50; 
Com plete collection $150.00. Individual 
reports $7.50 Consultants Bureau. 
#582 thru #586 
Soviet Research in Fused Salts (1956) 
Comprises 42 reports 268 pp Paper- 
bound. J Systems (23 reports) $30.00; 
II Electrochemistry: Aluminum and 
Magnesium, Corrosion, Theoretical; 
Thermodynamics; Slags, Mattes (19 
reports) $20.00; Complete collection 
$40.00 Individual reports Con- 
sultants Bureau. #587 and #588 


Colloid Chemistry 


‘Colloid Journal. 6 issues per year. Paper- 


bound $80.00 Consultants Bureau. 


#589 

Iler, Ralph K. The Colloid Chemistry of 
Silica and Silicates. 1955 336 pp 
$5.50 Cornell University Press. #590 
Jirgensons, Bruno. Organic Colloids. 1958 
655 PR $16.75 D. Van Nostrand. #591 
Lewis, Warren K., Squires, Lombard and 
Broughton, Geoffrey. Industrial Chem- 
istry of Colloidal and Amorphous Ma- 
terials. 1942 540 pp $7.50 Mac- 
millan. #592 
Mysels, J. Introduction to Colloids. 
1959 Approx. 500 pp Approx. $10.00 
(Text $8.50) Interscience. #593 
Staff, Industrial Chemistry, 
Editors. Natural lant Hyd: rocolloids. 
(Advances in No. 11) 
1954 103 pp $2.50 American Chemi- 
cal Society. #594 


Sumner, C.G. Clayton’s Emulsions. 19:54 


Revised Edition 669 pp $15.90 
Chemical Publishing Co. #595 
Biochemistry 


(also biophysics) 


Abraham, E. P. Biochemistry of ne 
Peptide and Steroid Antibiotics. 1°57 
96 pp $3.00 Wiley. #596 

Anderson, A. K. of Physiol qi- 
cal Chemistry. 1953 480 pp $f 95 
Wiley. #597 

C. B. The Molecular of 
Evolution: 1959 230 pp $7.00 Wi. “A 


Anson, M. L. and Edsall, John T., Edit . = 
Advances in Protein Chemistry. Volime 
XIII 1958 525 pp $13.80 
Press. 7599 

Armstrong, Wallace D. and Carr, Chores 
W. Physiological Chemistry Labora‘ory 
Directions. 1957 164 pp = $3.50 
Burgess. 7600 

Bassham, James A. and Calvin, Meivin. 
The Path of Carbon in Photosynthesis. 
1957 104 pp $3.00 Prentice-Hall, 

601 

Begg, R. W., Editor. Canadian Cancer 
Conference. Volume III (Proceedings 
of the Third Canadian Cancer Research 
Conference, 1958). 1959 ?pp $12.00 
Academic Press. #602 

Benesch, R. et al., Editors. Symposium 
on Sulfur in Proteins, 1958. 1959 469 
pp $14.00 Academic Press. #603 

Boyer, Paul D., Lardy, Henry and Myr- 
back, Karl, Editors. The Enzymes. 2nd 
Edition Revised (Volume I—Kinetics, 
Thermodynamics, Mechanism, Basic 
Properties) 1959 785 pp $24.00 
Academic #604 

Brachet, Jean. Biochemical Cytology. 
1957 516pp $8.80 Academic Press. 


#605 

Brachet, Jean and Mirsky, A. E., Editors. 
The Cell: Biochemistry, Physiclogy, 
Morphology. (Volume I—Methods; 
Problems of Cell Biology) 1959 816 pp 
$22.00 Academic Press. 

Brezina, M. and Zuman, Peter. Polarogra- 
phy in Medicine, Biochemistry and 
Pharmacy. Revised and enlarged. 2nd 
Edition 1958 883 pp $19.50 Inter- 
science. #607 

Calmon, Calvin and Kressman, T. R. E. 
Ion Exchangers in Organic and Bio- 
chemistry. 1957 773 pp $16.50 Inter- 
science. #608 

Cantarow, Abraham and Schepartz, Ber- 
_ Biochemis 2nd Edition 1957 

= a $12.00 B. Saunders. . 

r, C. W., Coxon, R. V., Parsons, D.S., 
and Thompson, R. H. S. Biochemistry 
in Relation to Medicine. 3rd Edition 
628 pp $10.00 


Chase, Grafton D. Principles of Radioise, 
tope Methodology. 1959 ??? pp $?.?? 
Burgess. 4611 

H. N. Diagnostic Biochem- 
istry. 1959 302 pp $6.50 = 
University Press. 

Colowick, Sidney P. and Kaplin, Nees 

» Editors. Methods in Enzy ology. 
(Volume I—Preparation and A-say of 
Enzymes) 1955 835 pp $19.00 ee 
demic #613 

Colowick, Sidney P. and Kaplan, Nathan 

» Editors. Methods in Enz) nology. 
(Volume II1—Preparation and ‘say of 
Enzymes (continued) 1955 pp 
$23.80 Academic Press. _ fl 

ry Sidney P. and Kaplan, \athan 

» Editors, Methods in Enz, ology. 
(Volume I1I—Preparation and «say of 

bstrates) 1957 1154 pp $25.00 
Academic Press. #615 
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IMPORTANT NEW WORKS IN CHEMISTRY 


Ready now... 


Theory of Unimolecular Reactions 


By NOEL B. SLATER, The University of Leeds, England 


In this first book to be devoted solely to unimolecular and quasi-unimolecular reactions the author not only 
presents his own theory of homogeneous dissociation and isomerization rates of polyatomic gases but also gives a 
critical review of general concepts and earlier theories, Chapters are included on the theory of molecular vibrations, 


and on the time-behavior of a sum of harmonic vibrations. 


Working through the consequences of a simple model, Professor Slater is able to clarify the nature of the reac- 
tion process and also to provide a technique for calculating reaction velocities. Applications to particular reactions 


and to isotopic effects are illustrated and discussed. 


The Proton in Chemistry 


By R. P. BELL, Balliol College, Oxford, England 


Dealing mainly with the equilibria and kinetics of 
reactions involving acids and bases, Professor Bell pre- 
sents an up-to-date account of proton-transfer reactions, 
including modern techniques for their study. The mate- 
rial is largely complementary to the author’s earlier book, 
Acid-Base Catalysis. Many of the theses argued in detail 
in the previous book have become generally accepted, 
and the kinetic evidence obtained from catalyzed reac- 
tions has been supplemented by direct studies, 

Aspects of the relations between chemical structure 
and acid-base properties are discussed in detail. 

A feature of the book is a chapter devoted to hydrogen 
isotope effects in acid-base reactions, with special refer- 
ence ‘o the quantitative theoretical treatment of simple 
exam) les, Ready in December. Probably $4.75 


WERS 
> 


And to be published soon... 


224 pages, $4.75 


Nature of the 
Chemical Bond, 3rd Edition 


By LINUS PAULING, California Institute of Technology 


Completely revised and expanded, this new edition of 
Professor Pauling’s standard work provides a general 


‘treatment, essentially non-mathematical, of present 


knowledge about the structure of molecules and crystals 
and the nature of the chemical bond. 

Among the new features in the third edition are a 
detailed resonating-valence-bond theory of electron- 
deficient substances, such as the boranes and ferrocene; 
a chemical theory of the structure of metals and alloys; 
a discussion of the role of the hydrogen bond in the 
structures of proteins and nucleic acids; the electroneu- 
trality principle and other new principles of molecular 
structure. Ready during Winter. Price to be announced. 


CORNELL UNIVERSITY PRESS 


124 Roberts Place, Ithaca, New York 
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Colowick, Sidney P. and Kaplan, Nathan 
O., Editors. Methods in Enzymology. 
(Volume IV—Special Techniques) 
979 pp $24.00 Academic Press. #616 

Cook, A. H., Editor. The Chemistry and 
Biology of Yeasts. 1958 763 pp =— 
Academic #617 

Cook, Robert P., Editor. Cholesterol: 
Chemistry, Biochemistry and Pathology. 
1958 542 pp $15.00 Academic nets 

Cowgill, R. W. and Pardee, A. B. Experi- 
ments in Biochemical Research Tech- 
nique. 1957 189 pp $3.50 4 

Dawson, R. M. C. et al. Data for Bio- 
chemical Research. 1959 312 pp 
$10.10 Oxford University Press. #620 

Dixon, Malcolm and Webb, Edwin C. 
Enzymes. 1958 782 pp $16.00 Aca- 
demic Press. #621 

Dorfman, R. I. and Shipley, R. A. Andro- 
gens. 1956 590 pp $13.50 ae 4 

Dorfman, Ralph I. and Paseo Frank. 
Metabolism of Steroid Hormones. 1953 
176 pp $4.00 Burgess #623 

Downes, Helen R. oe The Chemistry of 
Living Cells. 1955 549 pp a 
Harper & Brothers. #624 

Dunn, M. S. and Drell, William. Experi- 
ments in Biochemistry. 1951 216 pp 
$5.50 McGraw-Hill. #625 

Dyson, G. M. May's Chemistry of Syn- 
thetic Drugs. 5th Edition 1959 ?pp 
$22.50 Longmans, Green. #626 

Edsall, John T. and Wyman, Jeffries. 
Biophysical Chemistry. (Volume I— 
Thermodynamics, Electrostatics, and 
the Biological Significance of the Proper- 
ties of Matter) 1958 699 pp $14.00 
Academic Press. #627 

Evers, Norman and Caldwell, Dennis. 
The Chemistry of Drugs. 1959 416 pp 
$12.25 Interscience. #628 

Fox, S. W. and Foster, J. F. Introduction 


to Protein Chemistry. 1957 459 pp 
$9.50 Wiley. 29 
Fruton, J. S. and Simmonds, S. General 


Biochemistry. 2nd Edition 1958 1077 
pp $18.00 Text Edition $15.00 Wiley. 


Graff, S. Essays on Biochemistry. 1956 
345 pp $6.50 Wiley. 1 
Greenstein, Jesse P. and Haddow, Alexan- 
der, Editors. Advances in Cancer Re- 
search. (Volume V) 1958 463 pp 
$12.00 Academic Press. #632 
Griffith, Jr., John G., Krewson, Charles S. 
and Naghski, Joseph, Editors. Rutin 
and Related Flavenoids. 1955 290 pp 
$7.50 Mack Publishing Co. #633 
Haldane, J.B.S. Biochemistry of Genetics. 
1954 144 pp $2.75 Macmillan. 
Harris, Robert S. and Thimann, Kenneth 
V., Editors. Vitamins and Hormones: 
Advances in Research and Applications. 
(Volume XVI) 1958 4387 pp $11.60 
Academic Press #635 
Harrow, Benjamin. One Family: Vi- 
pp urgess. #636 
Harrow, Benjamin et al. Laboratory 
Manual of Biochemistry. 4th Edition 
1955 164 pp $3.00 W. B. Saunders. 


#637 

Harrow, Benjamin and Mazur, Abraham. 
Textbook of ee 7th Edition 
1958 557 pp $7.50 W. B. Saunders. 


#638 

Haurowitz, F. Biochemistry: An Intro- 
ductory Textbook. 1955 485 pp $6.75 
Wiley. #639 
Johnson, F., Eyring, H. and Polissar, M. J. 
The Kinetic Basis of Molecular Biology. 
1954 874 pp $17.75 Wiley. #640 
Johnston, Robert B. Laboratory Manual 
=~ Biochemistry. 1959 189 pp $4.00 
Burgess. #641 


A568 / Journal of Chemical Education 


Klyne, W. The Chemistry of the Steroids. 
1957 216 p iley. #642 
Kritcheveky, Cholesterol. 1958 291 
pp $9.75 Wiley. #643 
Lawrence, John H. and Hamilton, J. G., 
Editors. Advances in Biological and 
Medical Physics. (Volume VI) 1958 
639 pp $16.50 Academic Press #644 
Mehler, Alan H. Introduction to Enzymol- 
ogy. 1957 425 pp $10.80 Academic 
Press #645 
Meister, Alton. Biochemistry of the Amino 
Acids. 1957 485pp $10.00 Academic 


Press. #646 

Mertz, Edwin T. Elementary 
1959 ?pp $? Burgess. 

Mertz, Edwin T. and Porter, John W. 
Laboratory Experiments in Biochemistry. 
1958 73 pp $2.75 Burgess. #648 

Miller, Erston V. Chemistry of Plants. 
1957 182 pp $5.50 Reinhold. #649 

National ret of Sciences. The Na- 
tional Research Council Handbooks. 
(Prepared under the Direction of the 
Committee on The Handbook of Bio- 
logical Data.) Standard Values in 
Blood. 1952 199 pp $4.50 W. B. 
Saunders. #650 

Neilands, J. B. and Stumpf, P. K. Out- 
lines of Enzyme Chemistry. 2nd Edition. 
1958 411 pp $8.50 Wiley. #651 

Neuberger, A. Symposium on Protein 
Structure. 1958 351pp $7.75 


Oncley, J. L. Biochemical Science. Due, 
1959 Wiley. #653 
Peterson, William H. and Strong, F. M. 
General Biochemistry. 1953 469 pp 
$7.95 Prentice-Hall. #654 
Potter, Van R. Nucleic Acid Outlines. 
1959 ?pp $? Burgess. #655 
Reiner, John M. Behavior of Enzyme 
Systems: An Analysis of Kinetics and 
Mechanism. 1959 325 pp $6.50 
Burgess. #656 
Schachman, H. K. Uliracentrifugation in 
Biochemistry. 1959 272 pp $8.80 
Academic Press. #657 
Sexton, W. A. Chemical Constitution and 
Biological Activity. 1953 2nd Edition 
433 pp $12.50 D. Van Nostrand. 


Shemin, D. Biochemical Preparations. 
(Volume V) 1957 115 pp $4.75 
Wiley. #659 

Smith, F. and Montgomery, R. Chemistry 
of Plant Gums and Mucilages. 1959 
600 pp $18.00 Reinhold. #660 

Snell, E. E. Biochemical Preparations. 


(Volume III) 1953 128 pp $4.00 
Wiley. #661 
Stodola, Frank H. Source Book on 
Gibberellin. 1958 Part I 138 pp 
Part II 632 abstracts No charge 
U.S. Dept. of Agriculture. #661-1 


Strong, Frank Morgan. Biochemical Tech- 
niques. 1956 82 pp $3.00 Burgess. 
#662 


'Thimann, Kenneth V. The Life of a 


Bacteria: Their Growth, Metabolism and 
Relationships. 1955 776 pp $13.50 
Macmillan. #663 
Thompson, R. H. S. and King, E. J., Edi- 
tors. Biochemical Disorders in Human 
Disease. 1957 843 pp $12.60 Aca- 
demic Press #664 
Todd, James C., Sanford, Arthur H. and 
Wells, Benjamin B. Clinical Diagnosis 
by Laboratory Methods. 12th Edition 
1953 998 pp $8.50 W. B. Saunders. 


#665 

Umbreit, Wayne W., Burris, Robert and 
Stauffer, John Frederick. Manometric 
Techniques. 1957 342 pp $6.50 
Burgess. 

Underkofler, L. A. and Hickey, R. J. In- 
dustrial Fermentations. (Volume I) 
1954 565 pp $12.00 Chemical Pub- 
lishing Co. #667 


Underkofler, L. A. and Hickey, R. J. /n- 
dustrial Fermentations. (Volume 
1954 578 pp $12.00 Chemical Pib- 
lishing Co. #068 

Wagner, R. P. and Mitchell, H. K. Ge. et- 
ics and Metabolism. 19. 444 pp 
$7.50 Wiley. 

Wallen, L. id Stodola, Frank H. 
Jackson, Richard W. Type Reaction ‘ 
Fermentation Chemistry. 1959 496 p 
No charge U.S. Dept. of Agricult 4 

#669-1 

West, Edward S. Textbook of Biophy: cal 
Chemistry. 2nd Edition 1956 399 pp 
$7.00 Macmillan. 670 

West, Edward S. and Todd, Wilber: R. 
Textbook of Biochemistry. and Edi:ion 
1955 1356 pp $12.00 Macmilla:. 


-671 

Westerfeld, W. W. Biochemical Pre}:ira- 
tions. (Volume IV) 1955 108 pp 
$4.25 Wiley. 672 
White, Abraham; Handler, Philip; Smith, 
Emil and Stetten DeWitt, Jr. Princ ples 
of Biochemistry. 2nd Edition 1959 
1148 pp $15.00 McGraw-Hill.  -673 
Williams, R. J. Biochemical Individual- 
ity. 1956 214pp $6.50 Wiley. -674 


Microbiology 


Barker, H. A. Bacterial Fermentaiions. 
1957 95 Pp $3.00 Wiley. 4675 
Burnet, F. M. and Stanley, W. M., Edi- 
tors. The Viruses: Biochemical, Bio- 
logical and Biophysical Properties. (Vol- 
ume IJ—Plant and Bacterial Viruses) 
1959 ?pp $13.00 Academic Press. 
#676 
Burnet, F. M. and Stanley, W. M., Edi- 
tors. The Viruses: Biochemical, Bio- 
logical and Biophysical Properties. (Vol- 
ume IJI—Animal Viruses) 1959 428 
pp $12.00 Academic Press. #677 
Smith, Kenneth M. and Lauffer, Max A., 
Editors. Advances in Virus Research. 
(Volume VI) 1959 382 pp $10.00 
Academic Press. #678 
Strong, F. M. Topics in Microbial Chem- 
istry. 1958 166 pp $5.00 
#679 
Umbreit, Wayne W., Editor. Advances in 
Applied Microbiology. (Volume I) 
1959 ?pp $9.50 Academic 


Clinical Chemistry 


Cantarow, Abraham and Trumper, Max. 
Clinical Biochemistry. 5th Edition. 
1955 738 pp $9.00 W. B. -— 


Fister, Harold J. The Manual of Standard- 
ized Procedures for Spectrophotometric 
Chemistry. 1950 728 pp _ $30.00 
Standard Scientific Supply Corp. #682 

Hoffman, William S. The Biochemistry 
of Clinical Medicine. 2nd Edition 1959 
734 pp $12.00 The Year Book Pub- 
lishers. #683 

Journal of the American Association of 
Clinical Chemistry. Bimonthly $8.00 

r year Paul B. Hoeber. 

Seligson, David, Editor-in-Chief. Stand- 
ard Methods of Clinical Chemistry. 
(Volume II) 1958 217 pp _ $5.50 
Academic #685 

Sobotka, Harry and Stewart, C. P., Edi- 
tors. Advances in Clinical C/ rnistry. 


(Volume I) 1958 398 pp $12.00 
Academic Press. 4686 
Pharmaceutical 


Blicke, F. E. and Cox, R. H. 1) dicinal 
Chemistry. (Volume III) 19° 
pp $10.50 Wiley. #687 
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SYNTHESES OF HETEROCYCLIC 
COMPOUNDS 


Edited by A. L. Mndzhoian 


‘ue lack of a practical guide to the 

_ laboratory preparation of heterocy- 
clic compounds is being met by this 
series of collections of synthesis meth- 
ods, originally published by the Arme- 
nian Academy of Sciences. 


The translation of Volumes 1 and 2 of 
this series is combined in this conven- 
ient handbook, devoted exclusively to 
the synthesis of furan derivatives. 


Subsequent volumes in the series will 
be published in translation by Con- 
sultants Bureau promptly after their ap- 
pearance in the original Russian. 


1959. Cloth. 179 pp. $6.00. 


Just Published... 


In English Translation 


CORROSION OF CHEMICAL APPARATUS 
by G. L. Shvartz and M. M. Kristal 


& NTAINING information heretofore unavailable in one volume 

in English, this recent monograph is a result of the investi- 
gations carried out by the authors at the Scientific Research 
Institute of Chemical Machines and the Moscow Institute of 
Chemical Machines. 


Here they present valuable data concerning the theory of inter- 
crystalline and stress corrosion, and then discuss in detail the causes 
and character of corrosion cracking of carbon steels, alloyed steels, 
and nonferrous metals. This information is based not only on Shvartz 
and Kristal’s extensive studies of various cases of destruction of 
apparatus and machinery of the chemical and allied branches of 
Soviet industry, but also on recent literature in the field, including 219 
references of which most are to the Soviet literature. 


By noting certain regularities of behavior of metals while conducting 
their investigations, the authors were able to include in their book 
many practical recommendations on methods of prevention and pro- 
tection against cracking and intercrystalline corrosion of metals, thus 
providing a more efficient approach to the problem of choice of 
materials for the manufacture and assembly of chemical apparatus. 


1959. Cloth. 256 pp., illustrated. $7.50. 


CRYSTAL CHEMISTRY of SIMPLE 
COMPOUNDS of URANIUM, THORIUM, 


SOVIET RESEARCH IN CATALYSIS (1956) 


~ es COLLECTION of translations, from the 1956 issues 
of the Soviet Chemical journals published in com- 
plete translation by Consultants Bureau, Inc., is sub- 
divided in a similar manner to the first collection of 
such translations (1949-1955). The first three volumes 
cover theoretical implications and sundry associated 
effects, such as adsorption (both chemical and phys- 
ical), surface area determination, and thermodynamic 
considerations, together with general papers in a wide 
variety of fields. Subsequent volumes group together 
the more important papers in selected fields particu- 
larly associated with specific interests. Thus, papers 
on many aspects of petroleum refining have been seg- 
regated under such groupings as Isomerization, Alkyl- 
ation, Hydrogenation, etc. 


This work is invaluable for everyone working in and 
concerned with the field of catalysis. 


PartI: Theoretical and Sundry Associated Effects ...$ 15.00 


Part Ila: 

Part III: Reduction; Oxidation; Fischer-Tropsch ...... 15.00 
Part IV: Hydrogenation; Cracking ................ 20.00 
Part V: Isomerization; Alkylation ................. 15.00 
Part VI: Polymerization; Friedel-Crafts; Zeigler ...... 15.00 
THE COMPLETE COLLECTION ......... $120.00 


at your bookstore, or on approval from 


CONSULTANTS BUREAU, INC. 
227 W. 17th St... NEW YORK 11, N.Y. 


PLUTONIUM and NEPTUNIUM 
By E. S. Makarov 


RYSTAL CHEMISTRY of Simple Compounds of 
Uranium, Thorium, Plutonium, and Neptun- 
ium,” represents the first attempt to correlate 
crystal structure data on the simplest compounds 
of the most thoroughly studied actinide elements. 
No books dealing specifically with crystal chem- 
istry of the actinides have been published hitherto 
either abroad or in the Soviet Union, although 
separate surveys by W. Zachariasen have ap- 
peared in various collective volumes. 

There is no need to stress the great scientific 
and practical importance of studies of all aspects 
of the actinides and their compounds, including 
their crystal chemistry. The growing uses of 
atomic energy for peaceful purposes demand a 
deeper scientific understanding of the nature of 
the actinides. Such understanding must assist 
in the deliberate control of all the complex proc- 
esses of nuclear power technology. 

The abundant factual data on crystal structures 
of actinide compounds, summarized in this book 
in compact form, will enable research workers 
and engineers to make wider use of crystal struc- 
ture data. Until now such data have been scat- 
tered over numerous literature sources. 


1959. Cloth. 142 pp, illustrated. $5.25. 
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| COLLEGE 
Third Edition 


Among the features 
that are new 


Used in its Second Edition 
in more than 400 colleges 


| The Fundamentals of 


CHEMISTRY 
1959 


4 G. Brooks King, The State College of Washington 
t, William E. Caldwell, Oregon State College 


in the Third Edition 


® The treatment of atomic structure now 


includes mass numbers and an expansion 
of the material on isotopes. 


The concept of oxidation number has been 
added to the discussion of valence and 
valency. 


The entire subject of bonding forces is 
discussed in the light of present-day 
concepts. 


Full explanations and illustrations of the 
mole methods of working weight-weight 
problems have been 
a 


The discussion of radioactivity and nu- 
clear changes now includes such impor- 
tant topics as mass-energy relationships; 
binding energy, mass defect, and packing 
fraction; and radiocarbon dating. 


New drawings based on a new technique 
give realistic interpretations of important 
chemical facts and processes. 


the two editions. 


| Laboratory Experiments in General Chemistry 
King-Caldwell 
This practical manual is just as suitable for use with the Third Edition 


of The Fundamentals of College Chemistry as ithas been with the 
Second Edition, since there is no difference in the basic organization of 


Caldwell and King 


Lucas 


Meldrum and Daggett 


Steinbach and King 


Additional ABC Texts in Chemistry 


A Brief Course in Semimicro Qualitative Analysis 
Organic Chemistry Second Edition 
A Textbook of Qualitative Analysis 


Experiments in Physical Chemistry 


55 Fifth Avenue, New York 3, New York 
American Book Company 
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see these 


CHEMISTRY BOOKS 
from GROWELL 


EXPERIMENTAL GENERAL 


CHEMISTRY 


NECKERS, ABBOTT, AND VAN LENTE 


3 


LABORATORY PROBLEMS IN 


17 pp. 


GENERAL CHEMISTRY 


NECHAMKIN 


LABORATORY STUDIES IN COLLEG: 


CHEMISTRY 


Basor & LEHRMA 


SELECTED EXPERIMENTS IN 


305 pp. 


N 227 pp. 


COLLEGE CHEMISTRY 


Basor & LEHRMA 


EXPERIMENTAL STUDIES IN BASIC 


N 125 pp. 


COLLEGE CHEMISTRY 


HENDERSON 


BASIC COLLEGE CHEMISTRY 


BABOR 


INTRODUCTORY COLLEGE 


CHEMISTRY 


Baspor & LEHRMAN 


GENERAL COLLEGE CHEMISTRY 
3rd editlon 


246 pp. $3.50 
2nd edition 

766 pp. $6.00 
2nd edition 

814 pp. $6.00 


Baspor & LEHRMAN 800 pp. 


QUANTITATIVE 


(Methods of Separation and Measurement) 


MELLON 


QUANTITATIVE 
RECORD BOOK 


MELLON 


HOW TO SOLVE PROBLEMS IN 


ANALYSIS 
694 pp. 
ANALYSIS 


200 pp. 


GENERAL CHEMISTRY 


Baspor & KREMER 


152 pp. 


HOW TO SOLVE PROBLEMS IN 


QUALITATIVE ANALYSIS 


Basor & MACALPINE 


HOW TO SOLVE PROBLEMS IN 


QUANTITATIVE 


ARENSON 


HOW TO SOLVE PROBLEMS IN 


93 pp. 


ANALYSIS 


89 pp. 


PHYSICAL CHEMISTRY 


Basor & THIESSEN 


A LINE-FORMULA CHEMICAL 


NOTATION 


WISWESSER 


215 pp. 


149 pp. 


THOMAS Y. CROWELL COMPA 


New York 16, N. Y. 


3rd editic.» 


$3.5) 


2nd editisn 
$2.°5 


$2.75 


$1.75 


$6.00 


$6.50 


$1.00 


2nd edition 


$1.75 


$1.75 


$1.75 


$2.00 


$/.00 
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Blicke, F. E. and Cox, R. H. Medicinal 
{ Hs (Volume IV) 1959 334 p 
212.00 Wiley. 7688 

ke, F. E. Suter, C. M. Medicinal 

(Volume ID 1956 311 p 
<10.00 Viley. 4689 

Fle: ‘k, H. Ronald. Synthetic Drugs: A 
//andbook for Chemists, Physicians and 
harmacists. 1955 380 pp $13. 


\an Nostrand. 
e attine, S. and Ghetti, V. Psycho- 
t-opie Drugs. 1957 606 pp $19.50 D. 
\an Nostrand. #691 
Ma:tin, Eric W. and Cook, E. Fullerton, 
E litors. Remington’s Practice of Phar- 
ny. 11th Edition 1956 1724 pp 
$20.00 Mack Publishing Co. #692 
Soviet Research in Pharmaceutical Chemis- 
tr, (1949-1955) I—Pharmaceutical 
Chemistry Section 74 papers 447 pp 
P.perbound $95.00 nsultants Bu- 
reiu. #693 
Soviet Research in Pharmaceutical Chemis- 
try (1949-1955). II—Pharmacognosy 
87 papers = pp Paperbound $90.00 
Consultants Bureau. #694 
Soviet Research in Pharmaceutical Chemis- 
try (1949-1955) on Chem- 
istry 91 po 555 pp rbound 
$100.00 tions I trough II cem- 
prise 1403 pp 255 pa Complete 
$200.00 


staf, Tndustrial & Engineering Chemistry, 
Editors. A Key to Pharmaceutical and 
Medicinal Chemistry Literature. (Ad- 
vances in Chemistry Series No. 16) 
1956 254 pp $5.25 American Chemi- 
cal #696 
Sykes, G. Disinfection and Sterilization. 
1958 396 pp $10.75 D. Van 


Wilson, - O. and Gisvold, Ole. 
Textbook of Organic, Medicinal and 
Pharmaceutical Chemis 3rd Edition 
1956 823 pp $11.00 J. B. Lippincott 
Co #698 


Wilson, Charles O. and Jones, Tony 
Everett. American Drug Index 19659. 
Published Annually 672 pp $5.75 
J. B. Lippincott Co. #699 


Foods & Nutrition 


Altschul, Aaron M., Editor. Processed 
Plant Protein Foodstuffs. 1958 955 pp. 
$26.00 Academic Press. #700 


Jacobs, Morris B. Chemical Analysis of 
Foods and Food Products. 1958 3rd 
970 pp $13.75 D. Van 

1 

Little, Flavor Re- 

search and Food Acceptance. 1958 398 


pp $10.00 Reinhold. #702 
Nasset, Edmund Sigurd. Food and You. 
2nd Edition 1958 166 pp $1.25 


Paper bound Barnes & Noble #703 
Nationa! Academy of Sciences. The Nat- 
tonal Research Council Handbooks. 
Prepared under the Direction of the 
mittee on The Handbook of Bio- 
logic:! Data). Standard Values in 
Nutr::‘on and Metabolism. 1954 380 pp 
$6.50 W.B. Saunders. #704 
Proudfi:, Fairfax T. and Robinson, Corinne 
Hogd. n. Nutrition and Diet Therapy. 
llth dition 1955 896 pp $5.25 


Maer: lan. #705 

an, Henry C. Chemistry of Food and 
Nutri: on. 8th Edition 1952 721 pp 
$6.50 Macmillan. #706 

. Henry C. and Lanford, Caroline 
Sherman. Essentials of Nutrition. 4th 
Editic i 
millan. 


1957 501 pp $4.90 Mac- 
#707 


Staff, Industrial & Engineering Chemistry, 
Editors. Use of Sugars and Other Carbo- 
hydrates in the Food Industry. (Ad- 
vances in Chemistry Series No. 12) 
1955 142 pp $3.50 American Chemi- 
cal Society. #708 


Agricultural Chemistry 


Bear, Firman E., Editor. Chemistry of 
the Soil. 1955 383 pp $8.75 Rei 


Sections of the Proceedings of 
Academy of Sciences of the USS 
(Doklady, 36 issues per year, sublished 


in 6) Paperbound. Agrochemistry 
section $15. Consultants 


De Ong, E. R. Chemistry and Uses of 
Pesticides. 2nd Edition 1956 rn pp 


$8.75 Reinhold. 
Frear, Donald E. H. Chemistry of the 
1955 3rd Edition rns 


Pesticides. 
D. Van Nostrand. 

. S., Editor. Antibiotics: 
L and Non Medical Uses. 
$15.00 D. Van Nostrand. #713 
Norman, A. G., Editor. Advances in 
Agronomy. Volume X 1958 547 Pp 

$12.50 Academic Press. #714 
Staff, Industrial & Engineering Chemistry, 
Editors. Pesticides in Tropical Agri- 
culture. (Advances in Chemistry Series 
No. 13) 1955 102pp $3.00 American 
Chemical Society. #715 
Tisdale, Samuel L. and Nelson, Werner L. 
Soil Fertility and Fertilizers. 1956 430 
pp $7.75 Macmillan. #716 


Chemical Engineering 


Apps, E. A. Printing Ink Technology. 
1959 582 PP $19.50 Chemical Pub- 


#717 
Boyd, John, Editor. ASLE Transactions, 
Lubrication Science & Technology. (Vol- 
ume II No.1) 1959 160 pp — 
Pergamon #718 
Corrosion of Chemical Apparatus. 1959 
260 pp  Clothbound. $7.50 
Bureau. #719 
Coulson, J. M. and Richardson, J. F. 
Chemical E ngineering. In two volumes 
(Volume I—Fluid Flow, Heat Transfer 


and Mass Transfer) 2nd Edition Re- 
vised 1955 370 pp $7.50 Pergamon 
Press. 20 


#7 
Coulson, J. M. and Richardson, J. F. 
Chemical Engineering. In two volumes 
(Volume II—Unit Operations) 2nd 


Edition Revised 1956 592 pp $9.00. 
Pergamon Press. #721 
Coxon, W. F. Measurement and 


Flow 
1959 312 pp $11.00 Mac- 


millan. #722 
Danielli, J. F., Pankhurst, K. G. A. and 
Riddeford, A. C., Editors. 
Phenomena in Chemistry and Biology. 
1958 330pp $10.00 eer 


#7. 
en Dale S. Nomography and Em- 
Equations. 1955 242 pp $6.75 
#724 
Drew, Thomas B. and Hoopes, John W., 
Jr., Editors. Advances in Chemical En- 


Control. 


gineering. (Volume II) 1958 338 pp 
$10.00 Academic Press. 
Fleming, Richard, Editor. Scale-U 


Practice. 1958 175 pp $4.50 pee 
hold. #726 
Hausner, Henry H., Editor. Modern Ma- 
terials: Advances in Development and 
Applications. (Volume I) 1958 402 
Academic Press. #727 
and Engineering Chemistry, 


Staff Modern Chemical Proc- 
esses. 1958 160 pp 


Reinhold 
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Kammermeyer, Karl and Osburn, James 
O. Process Calculations. 
$4.50 Prentice-Hall. 

O. P. Monograms for Chemi- 
cal Engineers. 1958 247 pp $15.00 
Academic Press. 30 

Kobe, Kenneth A. Chemical Engineering 
Reports: How to Search the Literature 
and Prepare a Report. 4th Edition 
Revised and rewritten. 1957 183 pp 
$3.50 Interscience. #731 

Kowalke, Otto L. Fundamentals in 
Chemical Process Calculations. 1947 
158 pp $4.50 Macmillan. #732 

Larian, Maurice G. Fundamentals of 
Chemical Engineering Operations. 1958 
Prentice-Hall. 

Le Bras, J. and Berck, I. E. 
1957 464 pp $12.00 Chemical Pub- 
lishing Co. #734 

Osburn, James O. and Kammermeyer, 
Karl. Money and the Chemical Engi- 
neer. 1958 201 pp $4.50 Prentice- 
Hall. #735 

Reitema, K., Editor. Chemical ee 
Engineering. (1st European Sympos' 
on Engineering) 1957 300 pp 
$12.50 Pergamon Press. #736 

Riegel, E. Raymond. Chemical Process 
Machinery. 2nd Edition 1953 743 p 
$13.50 Reinhold. 

Schwitzer, M. K. Continuous Pm... 

of 390 pp $9.00 Chemical 


f 
Semenov, N. N. (Translated by J. E. 8. 
Bradley) "Some Problems of Chemical 
Kinetics and Reactivity. (Volume II) 
1959 176 pp $5.00 Pergamon Press. 


39 
Sharpley, F. W., Editor. Chemical En- 


gineering in the Coal Industry. (Inter- 
national Conference) 1957 142 pp 
$8.50 Per on Press. #740 


Steel, R., Editor. Biochemical Engineer- 
ing. 1958 328 pp $7.50 Macmillan 
Topchiev, A. V. (Translated by C. 
Mathews) WNitration of Hydrocarbons 
and Other Organic Compounds. 1959 
324 pp $15.00 Pergamon 
2 
Waters, W. A., Editor. Vistas in Free 
Radical Chemistry (Published in memo- 
riam to Dr. Morris S. Kharasch) (Inter- 
national Series of Monogra ~ in Or- 
ganic Chemistry) (Volume I) 1959 p+ 
pp $12.50 Pergamon Press. 


Industrial Chemistry 


Boner, C.J. Manufacture and Application 
of Lubricating Greases. 1954. 982 pp 
$18.50 Reinhold. #744 

Brookes, Vincent J. and Jacobs, Morris B. 
Poisons: Properties, Chemical Identifica- 
tions, Symptoms and Emergency Treat- 
ment. 1958 2nd Edition 272 pp 
$6.50 D. Van Nostrand. #745 

Calkin, John B., Editor. Modern Pulp 
and Paper Maki 3rd Edition 1987 
558 pp $10.00 "Reinhold. 

Chemistry Sections of the Proceedings of a 
Academy of Sciences of the USSR. 
(Doklady, 36 issues per year, published 
in 6) Paperbound. Chemical Tech- 
nology Section $25.00 Consultants 


ureau. 47 

Corley, H. M. Successful Commercial 

Chemical pment. 1954 374 pp 
$8.50 Wiley. 

Doolittle, A. K. Technology of Solvents 
Plasticizers. 1954 1056 pp $22.50 
Wiley. #749 

Elkins, H. B. The Chemistry of Industrial 
Toxicology. 1959 452 pp $11.50 
Wiley. #750 


Faith, W. L., Keyes, D. B. and Clark, R. L. 
Industrial Chemicals. 2nd Edition 1957 
844 pp $16.00 Wiley. #751 


Important Holt-Dryden Books — 


Mechanism and Structure 
in Organic Chemistry 


by Edwin S. Gould 


Brings the rapidly expanding field of physical 
organic chemistry up through the last decade, with 
special emphasis on recent developments. 


General Chemistry, 3rd Edition 
by Pierce W. Selwood 


i Outlines the entire field and at the same time stresses 
thorough presentation of fundamental concepts. 
To take new developments and shifts in emphasis 
into account, over one-third of the text has been re- 
written. Laboratory Manual: Experiments in Gen- 
|. eral Chemistry, 3rd Edition 


INTRODUCTION TO QUALITATIVE ANALYSIS 
by Thorfin R. Hogness and Warren C. Johnson 


Ai. “With its wealth of clearly presented discussions, of 
q well-tested practical details, of well-chosen examples, 
i. of problems and review questions, of exhaustive tables 
1 of data, this book will remain one of the very best peda- 
a gogical achievements in chemisiry.”” Journal of Chem- 
ical Education 


QUALITATIVE ANALYSIS AND 
CHEMICAL EQUILIBRIUM, 4th Edition 


by Thorfin R. Hogness and Warren C. Johnson 


INORGANIC REACTIONS AND STRUCTURE 
by Edwin S. Gould 


COLLEGE CHEMISTRY and Laboratory Manual 
by Andrew J. Scarlett 


GENERAL COLLEGE CHEMISTRY, 5th Edition 
and Laboratory Manual 


by Andrew J. Scarlett and José Gomez-Ibanez 


HENRY HOLT and CO., INC. 
383 Madison Ave., New York 17, N. Y. 
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LESS 


for the teacher 


MORE 


by the stuc ent 


IN THE 


periods in genvral 
chemistry courses 


with the superb new manual by 


ALBERT W. 


EXPERIMENTS 

& PROBLEMS 
IN GENERAL 
CHEMISTRY 


The wide range of class-tested experi- 
ments—from simple preparative to 
quantitative, 336 graded problems co- 
ordinated with the experiments and 
including all types usually required in 
general chemistry courses, and ref- 
erence tables provide work adaptable 
to large or small, slow or fast groups 
of students and insure effective learn- 
ing on the part of each individual 


student. 


Write for a sample copy. We want you to see 
this most helpful laboratory guide and workbook. 


prom the publishers of 


GENERAL CHEMISTRY 


by A. W. Laubengayer 
Revised Edition. 602 pp., $6.50 


ESSENTIALS OF CHEMISTRY 


Introduction to the 


by R. P. Graham & L. HH. Cragg 


579 pp., $6.50 


PRINCIPLES OF CHEMISTRY 


Order from 


Riaehart 


& COMPANY, INCORPOR ° TED 
232 Madison Ave., New ‘ork 16 


by L. H. Cragg & R. P. Graham 


740 pp., $6.50 
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Flett, L. H. and Gardner, W. H. Maleic 
nhydride Derivatives. 1952 269 pp 
$00 Wiley. #752 
Giafkides, Pierre. Photographic Chemis- 
iry. (Volume I of two volumes) 1959 
191 pp $21.00 Macmillan. #753 
Guenther, Ernest. The Essential Oils. 
Volume I) 1948 458 pp $9.50 D. 
Yan Nostrand. #754 
Guenther, Ernest and Althausen, Darrell. 
“he Essential Oils. (Volume I) 1949 
S68 pp $13.50 D. Van Nostrand. 
#755 

Gue -nther, Ernest and Althausen, Darrell. 
The Essential Oils. (Volume Til) 1949 
805 pp $13.50 D. Van ss 


Guenther, Ernest and Althausen, Darrell. 
The Essential Oils. (Volume IV) 1950 
752pp $13.50 D. Van Nostrand. #757 

Guenther, Ernest and Althausen, Darrell. 
The Essential Oils. (Volume V) 1952 
550 pp $13.50 D. Van i 


Guenther, Ernest and Althausen, Darrell. 
The Essential Oils. (Volume VI) 1952 


544 pp $13.50 D. Van Nostrand. 
#759 


Haynes, Williams. Brimestone: The Stone 
that Burns. 1959 350 pp $5.95 D. 
Van Nostrand. #760 

Industrial Carbon and Graphite. 1958 
630 pp $25.75 Macmillan. #761 

Journal of Applied Chemistry of the USSR. 
12issuesper year Paperbound. $60.00 
Consultants Bureau. #762 

Killeffer, D. H. Two Ears of Corn, Two 
Blades of Grass. 1955 139 pp $4.00 
D. Van Nostrand. #763 

Kirk, Raymond E. and Othmer, Donald F., 
Editors. ine clopedia of Chemical 
Technology. mplete in 15 volumes 
with Index work.) 1957 Ap- 

rox. 960 pp per volume Set $400.00 
irst ——— Volume 1957 922 pp 
$25.00 Interscience Publishers, Inc. 
64 thru #779 

Kobe, Kenneth A. Process In- 
dustries. 1948 371 pp $6.75 Mac- 
millan. #780 

Kunin, R. Jon Exchange Resins. 2nd 
Edition 1958 466 pp $11.00 Wiley. 

#781 


Lee, H. L. and Neville, K. O. Epozry 
Resins. 1957 305 pp $8.00 McGraw- 
Hill. #782 

McCabe, Brother Joseph and Eckenfelder, 
W. W. Biological Treatment of Sewage 
and Industrial Waste. (Volume II— 
Solids-Liquid Separation and Anaerobic 
Digestion 1 pp $11.50 
Reinhold. #783 

Melville, Harry. Big Molecules. 

180 pp $3.95 Macmillan. #784 

Orr, Clyde and Dallavalle, J. M. Fine 
Particle Measurement: Size, Surface and 
Pore Volume. 1959 353 pp $10.50 
Macmillan. #785 

Payne, H. F. Organic Coating Technology. 
I) 1954 674 pp $13.50 

Wiley #786 

Poucher, William A. Perfumes, Cosmetics 
and Soaps (Volume I[I—Treatise on 
Cosmetics) 1942 6th Edition 234 p 
$8.50 D. Van Nostrand. 47817 

Research in Ion-Exchange 
195: 20 papers 184 pp Paperbound. 
$35.00 Consultants Bureau. #788 

Riegel, E. Raymond. Industrial Chemistry. 
Sth Edition 1949 1020 pp $10.00 
Rei: hold. #789 

Rochlin, Robert S. and Schultz, Warner 

- Radioisotopes of Industry. 1959 
192 $4.75 Reinhold. #790 
ers, Thomas. Handbook of Pratical 
Electroplating. 1959 333 pp $8.50 
Macmillan. #791 


i Edward, Editor. osmetics- 
Science and Technology. 1957 1453 pp 
$27.50 Interscience. #792 

—— Leopold and Jacobs, Morris B. 
he Handbook of Solvents. 1953 728 
ope $12.00 D. Van Nostrand. #793 
wartz, Anthony M., Perry, James W. 
and Berch, Julian. 
Agents and Detergents. 
1958 856 pp $19.50 


Seymour, Raymond B. Hot Organic Coat- 
ings. 1959 225 pp $7.50 —— 


#7 

Siggia, S. Continuous Analysis of Chemi- 
cal Process Systems. 1959 386 pp 
$8.50 Wiley. #796 

Society of Chemical Industry, London. 
Disposal of Industrial Waste Materials. 
1957 157 pp $7.50 Macmillan. #797 

Society of Chemical Industry, London. 
Zon Exchange and its Applications. 
1957 173 pp $7.50 

#798 

Society of Chemical Industry, London. 
Molecular Structure and Organoleptic 
Quality. 1958 SCI Monograph #1 
124 pp $3.45 Macmillan. #799 

Society of Chemical Industry, London. 
Physical Properties of Polymers. 1959 
SCI Monograph #5 293 pp $6.00 
Macmillan. 

Staff, Industrial & Engineering Chemistry, 
Editors. Fire Retardant Paints. (Ad- 
vances in Chemistry Series No. 9) 
1954 = pp $2.50 American Chemical 
Societ #801 

Staff, ACS Applied Editors. 
Ozone Chemistry and (Ad- 
vances in Kio. 21) 
1959 465 pp $7.00 American Chemi- 
cal Society. 


on Photo-Electric Devices and Their 
Applications to Industry. 1957 675 pp 
$21.00 Macmillan. #803 
Van Alphen, J.; Schonlau, W. J. K. and 
Van Den Temple, M. Rubber Chemicals. 
1956 164pp $6.75 D. Van Nostrand. 


#804 

Warren, Francis A. Rocket Propellants. 
1958 224 pp $6.50 Reinhold. #805 
Warth, Albin, H. The Chemistry and 
Technology of Waxes. 2nd Edition 


. #806 
Book of pH. 1958 111p 
Macmillan. 

Whistler, Roy L. and Bemiller, James, 
Editors. Industrial Gums: Polysac- 
charides and Their Derivatives. 1959 
Approx. 770 pp Prepublication price 
$21.00, effective until Sept. 30, 1959; 
Postpublication price $25.00 Academic 


#808 
Whitby, G. S. Synthetic Rubber Mono- 
graph. 1954 1044 pp $18.00 Wiley. 


#809 
White, J. Yeast Technology. 1954 432 pp 
$8.00 Wiley. #810 


Surface Active 
(Volume II) 
Interscience. 


Textiles 


Cooper, Margaret. Laboratory Manual for 
Textile Chemistry. 1953 103 pp $3.00 
Burgess. #811 
Honeyman, J. Recent Advances in the 
Chemistry of Cellulose and Starch. 1959 
365 pp $9.25 Interscience. #812 
Matthews, L. M. and Mauerberger, H. R. 
Textile Fibers: Their Physical, Micro- 
scopical, and Chemical Properties. 6th 
Edition 1954 1283 pp $18.50 Wiley. 
#813 


Moncrieff, E. W. Man-Made Fibers. 
3rd Edition 1957 661 pp $9.75 
Wiley. #814 

Padgett, Rose. Textile Chemistry and 
Testing in the Laboratory. 1959 150 pp 
$3.50 Burgess. #815 


Speel, Henry C. and Schwarz, E. W. K., 
Editors. Textile Chemicals and Auzil- 
iaries. 2nd Edition 
$13.50 Reinhold. 

Stoves, J. L. Fiber Microscopy. 
286 pp $7.50 D. Van Nostrand. #817 


Plastics and Elastics 
(including Polymer Science) 


Bernhardt, Ernest C., Editor. 
of Thermoplastic Materials. . 
p $18.00 Reinhold. 
eyer, Fred W., Jr. 
Polymer Chemistry. 1957 
$11.50 Interscience. 

Bjorksten, Johan; Tovey, Henry; Harker, 
Betty and James. Poly- 
esters and Their — on 
626 pp $10.00 Reinhold 

Bovey, Frank A. The Effects of Pr 
Radiation on Natural and Synthetic 
High Polymers. (Volume I—Polymer 
Reviews) 1958 298 pp $8.00 Inter- 
science. #821 

Butzko, Robert L. Plastic Sheet Forming. 
1958 191 pp $4.50 Reinhold. #822 

Dombrow, Bernard. Polyurethanes. 1957 
185 pp $4.50 Reinhold. #823 

Duffin, D. J. Laminated Plastics. = 
256 pp $5.75 Reinhold. #824 

Flory, Paul M. Principles of Polymer 
Chemistry. 0g $8.50 Cornell Uni- 
versity 25 

Floyd, Don E. Polyamide Resins. 

240 pp $4.50 Reinhold. 

Gaylord, N. G. and Mark, H. Linear and 
Stereoregular Addition Pol s (Poly- 
merization with Controlled Propagation) 
(Volume II—Polymer Reviews) 1959 
582 pp $17.50 Interscience. #827 

Golding, Brage. Polymers and Resins: 
Their Chemistry and Chemical Engineer- 
ing. 1959 718 pp $12.50 D. Van 
Nostrand. #828 

Gould, David F. Phenolic Resins. 1959 
272 pp $5.75 Reinhold. #829 

Huggins, M. L. Physical Chemistry of 
High Polymers. 1958 175 pp $6.50 
Text Edition $5.50 Wiley. #830 

Kline, G. M., Editor. Analytical Chem- 
istry of Polymers. (In two parts.) 
(Part I: Analysis of Monomers and 
Polymeric Materials-Plastics-Resins- 
Rubbers-Fibers.) (Volume XII High 
Polymers) 1959 684 pp $16.50 
Interscience. #831 

Kresser, Theodore O. J. Polyethylene. 
1957 229 pp $4.95 Reinhold. #832 

Martin, R. W. The Chemistry of Phenolic 
Resins. 1956 298 pp $9.50 Wiley. 

#833 

Meals, Robert N. and Lewis, Frederick 
M. Silicones. 1959 304 pp $5.95 
Reinhold. 

Paist, Walter D. Cellulosics. 1958 282 
pp $5.75 Reinhold. #835 

Raff, R. A. V. and Allison, J. P. Poly- 
ethylene. (Volume XI High Polymers) 
1956 566 pp $17.50 


Rudner, Merritt A. Fluorocarbons. 1958 
248 pp $5.75 Reinhold. #837 

Schildknecht. C. E. Polymer Processes. 
(Volume X—High Polymers) 1956 
934 pp $21.00 Interscience. #838 

Simonds, Herbert. Concise Guide to 
Plastics. 1957 330 pp $6.95 Rein- 
hold. #839 

Simonds, Herbert. Source Book of New 
Plastics. 1959 ? pp $? Reinhold. = 

— Irving. Epory Resins. 1958 

Reinhold. 

Smith, Mayo. Vinyl Resins. 
292 pp $5.75 Reinhold. 

Thompson, M. S. Gum Piastics. 
150 pp $4.50 Reinhold. 
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ESSENTIALS 
OF EXPERIMENTAL 
CHEMISTRY 


FOR LABORATORY 
AND DEMONSTRATION 


Second Edition 


Alfred B. Garrett 
Joseph Frederic Haskins 
Harry H. Sisler 
Margaret H. Kurbatov 


Published Augudt 15 


This revision of a popular manual is distinctive in that it 
separates and distinguishes between laboratory experi- 
ments and lecture demonstrations, thereby giving the 
instructor greater flexibility in planning course work. 
This approach should prove extremely useful for the 
chemistry classroom that employs little or no laboratory 
experimentation but relies primarily on demonstration. 
Used in conjunction with ESSENTIALS OF CHEMISTRY, 
SECOND EDITION, just published, it offers an up-to-date 
introductory course for non-majors, terminal students, or 
general-education students. 


GINN AND COMPANY 


HOME OFFICE: Boston 


SALES OFFICES: New York 11, Chicago 6, Atlanta 3 
Dallas 1, Palo Alto, Toronto 16 


HARPER & 


Used in over 150 Institutions 


General College Chemistry 


Jesse H. Wood and Charles W. Keenan 
University of Tennessee 


A general text for the liberal arts course, that 
teachers have found fresh and sound, eminently 
readable and attractive in appearance, clear and 
effective in both teaching and learning. Typical 
of the enthusiastic comments Harper has received 
about this book is the following from L. R. Caswell, 
Head, Department of Chemistry, Upper Iowa Uni- 
versity: 
“Tn seven years of experience in teaching first-year 
college chemistry, I have never seen a textbook that 
gives a better coverage of the subject and does so ina 
more interesting fashion.” 

689 pp., $6.50 


and 
LABORATORY MANUAL FOR GENERAL 
COLLEGE CHEMISTRY 
Jesse H. Wood and William T. Smith, Jr. 
University of Tennessee 


Detachable-answer-sheet-type manual for use with 
GENERAL COLLEGE CHEMISTRY or, equally, with any 
introductory chemistry text. 


Organic Chemistry, 2nd Ed. 


Melvin J. Astle and J. Reid Shelton 
Case Institute of Technology 
A sound, modern, and thorough theoretical discus- 
sion with a realistic presentation of the applications 
of organic chemistry in industry and everyday life; 
much new material and extensive rewriting, espe- 
cially in the chapter on high polymers. Dr. Norman 
J. Juster of Pasadena City College says of the new edi- 
tion: “It was a real pleasure to see that this text de- 
votes a full chapter to high polymers; it does a job 
with this subject that surpasses that in many ad- 
vanced texts. The textual treatment of amino 
acids, carbohydrates and fluorine derivatives is also 
especially noteworthy.” 771 pp., $7.50 


Quantitative Chemical 
Analysis 


Gilbert H. Ayres, University of Texas 
“There is no doubt that any student who is fortunate 
enough to have this as the assigned text should tind 
that the explanations are thorough and underst::1d- 
able, and that the principles and methods covere in 
the book will be an excellent foundation for fur‘ her 
study in chemistry.”—JOURNAL OF CHEMICAL ED- 
ucaTion. “I am pleased to say that this textbo: is 
one of the best I have ever seen.” —Dr. H. Flas: ska, 


rt 


224 pp., $2.40 : Georgia Institute of Technology 726 pp., £7.50 
49 East 33rd Street, N. Y. 16, N. Y. 
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Petroleum 


Bee ‘rstecher, Ernest, Jr. Petroleum Micro- 
. 1954 391 pp $8.50 D. Van 
Nostrand. #844 
Bell, H. S. American Petroleum Refining. 
1959 4th Edition 640 pp $12.50 D. 

\ an Nostrand. #845 
Kalichevsky, Vladimir A. and Kobe, 
kenneth A. Petroleum Refining with 
Chemicals. 1956 700 pp $17.50 D. 
d. #846 


Klinkenberg, A. and Van Der Minne, J. 
L.  Electrostatics in the Petroleum 
4 dustry. 1957 191 pp $8.00 D. 

in Nostrand. #847 

i ve, Kenneth A. and Mc Ketta, John J., 
Jr., Editors. Advances in Petroleum 
Chemistry and Refining. (Volume II) 
1959 652 pp $14.50 Interscience. 


Noe!, Henry M. Petroleum Refinery 
Manual. 1959 192 pp $7.95 Rein- 
hold. #849 

Soviet Research in Catalysis (1956) (I— 
Sundry Associated 
Effects) $15.00 
#850 

Soviet Research in in Catalysis (1949-1955) 
(I—Theoretical and Sundry Associated 
Effects) 262 pp Paperbound $50.00 
Consultants Bureau. #851 

Soviet Research in Catalysis (1949-1955) 
(II—General) 250 pp Paperbound. 
$50.00 Consultants Bureau. #852 

Soviet Research in Catalysis (1956) (Ila, 
IIb—General) 523 pp Paperbound 
$60.00 Consultants Bureau. #853 

Soviet Research in Catalysis (1949-1955) 
(I1i—General) 250 pp 
$50.00 Consultants Bureau. #854 

Soviet Research in Catalysis (1956) (I1I— 
Reduction, Oxidation, Fischer-Tropsch) 
76 pp Paperbound $15.00 Consultant 
Bureau. #855 

Soviet Research in Catalysis (1949-1955) 
(IV—General: Reduction, Oxidation 
and Fischer Trops) 214 pp  Paper- 
bound. $50.00 (Parts II, t I and IV 
together as a unit $125.00) Consultants 
Bureau. #856 


Soviet Research in (1956) (IV— 


Hydrogeneration; Cracking) 156 pp 
Paperbound. $ 
Bureau. #857 


Soviet Research in Catalysis (1949-1955) 
(V—Hydrogenation, Dehydrogenation, 
Cracking) 294 pp Paperbound. $50.0 
Consultants Bureau. 


#858 
Soviet Research in Catalysis (1956) (V— 


Isomerization; Alkylation) 106 pp 
Paperbound. $15.00 Consultants 
Bureau. #859 


Soviet Research in Catalysis (1949-1955) 
(VI—Isomerization, Alkylation, De- 
te 274 p Paperbound. 
$50.00 Consultants Bureau. #860 

Soviet Research in Catalysis (1956) (VI— 
Polymerization, Friedel-Crafts, Zeigler) 
77 pp Paperbound. $15.00 (Sections 
I through comprises pp, 


sectiuns may be pure parately, 
or as a unit for $120. 00) Censahtenes 
Bure:u. #861 


Soviet esearch in Catalysis (1949-1955) 
(VIl—Polymerization, Friedl-Crafts, 
Zeigir) 128 pp Paperbound. $30.00 
(Sections I through VII comprises 
1672 pp 250-300 papers, sections may 
be purchased separately, or as a unit for 
$200.00) Consultants Bureau. #862 

Staff, ACS. Applied Publications, Editors. 

Literciure of the Combustion of Petro- 

. (Advances in Chemistry Series 
20) 1958 295 pp $5.00 Amer- 
read Chemical Society. #863 


Staff, Industrial & Engineering Chem- 
istry, Editors. 


Staff, Industrial & Engineering Chemistry, 
Editors. Progress in Petroleum Tech- 
nology. (Advances in Chemistry Paper 
Series No. 5) 1951 393 pp $6.50 
cloth bound $4.00 Paperbound Amer- 
ican Chemical Society. #865 


Geochemistry 


Chemistry Sections of the Proceedings of 


the Academy of Sciences of the USSR. 
(Doklady, 36 issues per year, published 
6) Paperbound emistry sec- 
tion $15.00. All four sections may 
purchased as a unit for $135.00 Con- 
Bureau. 
Mason, B. Principles of Geochemistry. 
Ond” Edition 1958 310 pp _ $8.50 
Text Edition $7.00 Wiley. #867 
Oparin, A. I., The Origin of Life on the 
Earth. 3rd Edition (Translated from 
the Russian by Ann Synge) 1957 495 
pp $7.50 Acadmic Press. #868 
Physicochemical Basis of the Analysis of 
the Paragenesis of Minerals. 1959 180 
$7.50 


The oc of Rare and Dispersed 
Chemical Elements in Soils. 2nd Edition 
1959 236 pp Clothbound $9.50 
Consultants Bureau. #870 


Metallurgy 


Burns, R. M. and Bradley, W. W. Pro- 
tective Coatings for Metals. 2nd Edition 
1955 657 pp $12.50 Reinhold. #871 

Guy, Albert G. Elements of Physical 
Metallurgy. 2nd Edition 1959 528 pp 
$10.50 Addison-Wesley. 2 

Mathewson, C. H., Editor. Zinc: The 
Science and Technology of The Metal, 
Its Alloys andCompounds. 1959 650 pp 
$19.50 Reinhold. #873 

Van Viack, Lawrence H. Elements of 
Materials Science—An Introductory 
Text for Engineering Students. 1959 

528 pp $8.50 #874 


Scientific Journals 


Archives of Biochemistry and 800 Each 
Monthly (Volumes 79-85) 1959 . 
$8.00 Academic Press. 

Chemical Abstracts. List of Period’exis 
Abstracted by Chemical Abstracts 
Key to Library Files and Other Informa- 
tion. 1956 314 pp $5.00 erican 
Chemical Society. #876 

Chemical yee 1957 Supplement to 
the List of Periodicals Abstracted by 
Chemical Abstracts (1956 Edition) 
27 pp $1.00 American Chemical 
Society. #877 

Chemical Abstracts. 1958 Supplement to 
the List of Periodicals Abstracted by 
Chemical Abstracts (1956 Edition) 40 
pp $1.50 American Chemical Society. 


#878 
Development Biology. Bimonthyl (Volume 
1) 1959 $14.00 Academic Press. #879 
Experimental Cell Research. (Volumes 
16-17) 1959 Each $16.00 (Volume 
18) 1959 $14.00 Academic Press. 


#880 

Experimental Neurology. Bimonthly 
Volume 1) 1959 $16.00 Academic 
Press. #881 
Experimental Parasitology. Bimonthly 
(Volume 8) 1959 $17.00 Academic 


i #882 
Journal of Colloid Science. Bimonthly 
(Volume 14) 1959 $16.00 Academic 
Press. #883 
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Journal of Molecular Biology. Bimonthly 
(Volume 1) 1959 $14.00 Academic 
Press.* 

Journal of Molecular Spectroscopy. Bi- 
monthly (Volume 3) 1959 $17.00 
Academic Press. 

Journal of Ultrastructure Research. 


Quarterly (Volume 2) October 1958- 
1959) $15.00 Adademic Press. #886 
Kieffer, William F., Editor. Journal of 
Chemical Education. Monthly $4.00 
per Fad Chemical Education Publish- 


ing Co. #887 

Radiation Research. Official Organ of the 
Radiation Research Society. Monthly 
(Volumes 10-11) 1959 h $14.00 
Academic Press. 

Toxicology and Applied Pharmacology. 
Bimonthly (Volume 1) 1959 $13.00 
Academic Press. #889 

= y. Monthly (Volumes 7-9) 1959 

$11.00 Academic Press. #890 


Reprints of Scientific Journals 


American Chemical Society: Journal. 
(Volume 28) 1906 Paperbound re- 
print $50.00 Johnson Reprint. #891 

Chemical Reviews. (Volume 51) 1952 
Paperbound reprint $17.50 


Reprint. #89. 
Chemical Society, London: Journal. 
(Volume 23) 1870 Paperbound re- 
print $15.00 Johnson a #893 
Deutsche Chemische Gesellschaft: Berichte. 
(Volume 5) 1872 Paperbound re- 
print $25.00 Johnson Reprint. #894 
Helvetica Chimica Acta. (Volume 20) 
1937 Paperbound reprint $30.00 
Johnson Reprint. #895 

Journal of Biological Chemistry. (Volume 
25) 1916 Paperbound reprint $15.00 
Johnson Reprint. 

Journal of Chemical Physics. (Volume 5) 
1937 Paperbound reprint $25.00 
Johnson Reprint. #897 

Journal of Organic Chemistry. (Volume 16) 
1951 Paperbound reprint $35.00 
Johnson Reprint. #898 

Journal of Physical Chemistry. (Volume 

55) 1951 Paperbound reprint $30.00 
Johnson Reprint. #899 

Recueil des Travaux Chimiques de Pays-tas 
(et de la Belgique). (Vol me 58) 1939 
Paperbound reprint $20.00 Johnson 
Reprint. #900 

Societe Chimique de Belgique: Bulletin. 
(Published to 1903 as 1|’Association 
Belge des Christes: Bulletin) (Volume 
10) 1896/97 Paperbound _ reprint 
$20.00. Johnson Reprint. #901 

Society of Public Analysts and Other 
Analytical Chemists. (London) The 


Analyst. (Volume 10) 1885 Cloth- 
bound reprint. $17.65 Johnson Re- 
print. #902 


History and Biography 


Findlay, Alexander. A Hundred Years of 
Chemistry. 2nd Edition 1948 318 pp 
$3.25 Macmillan. #903 

Getman, Frederick H. The Life of Ira 
Remsen. 1940 157 $4.50 Chemi- 
cal Education Publishing Co #904 

Irwin, Keith Gordon. The =. of 

. 1959 148 pp $3.75 The 
Viking Press. #905 

Leicester, M. M. The Historical Back- 
ground of Chemistry. 1956 260 pp 
$6.00 ext Edition $5.00 Wiley. 


#906 

Li Ch’Iao-Pi’ng. The Chemical Arts of 
Old China. 1948 215 pp. $6.00 
Chemical Education Publi Co. 


#907 

Partington, J. R. A Short History of 
Chemistry. 3rd Edition 1959 415 pp 
$3.75 St. Martin’s Press. #908 


in Chemistry Series No. 7) 1952 104 
pp $2.50 American Chemical Society. 
j 


| Freeman Books in Chemistry | 


COLLEGE CHEMISTRY by Linus Pauling, California Institute of 
Technology. Illustrated by Roger Hayward, 685 pp., 
202 illus., 2nd Ed., 1955, $6.75 
This book provides a gradual and systematic introduction 
to the principles of chemistry. 


GENERAL CHEMISTRY by Linus Pauling, California Institute of 
Technology. Illustrated by Roger Hayward, 710 pp., 
193 illus., 2nd Ed., 1953, $6.75 
A concentrated and rigorous treatment of chemistry for 
well-prepared beginning students. 


COLLEGE CHEMISTRY IN THE LABORATORY—No. 1 & No. 2 
by Lloyd E. Malm, University of Utah, and Harper W. 
Frantz, Pasadena City College, No. 1, 331 pp., 93 
bags 1950, $3.30 No. 2, 341 pp., 102 illus., 1954, 


Different problems and drill sections make these manuals 
usable alternately for beginning courses. 


A LABORATORY STUDY OF CHEMICAL PRINCIPLES 
by Harper W. Frantz, Pasadena City College. Illus- 
trated by Roger Hayward, 266 pp., 90 illus., 2nd Ed., 
1956, $2.75 
This manual assumes one and a half to two years of high 
school algebra, and of physical science courses. 


GENERAL CHEMISTRY WORKBOOK, How to Solve Chemistry Problems 
by Conway Pierce, University of California, Riverside, 
and R. Nelson Smith, Pomona College. 249 pp., 
illustrated, 2nd Ed., 1958, $1.75 
An extremely useful self-help book for the student, or a 
bountiful source of problems (more than 1,000) for the 
teacher to choose from for class, drill, and exam use. 


INTRODUCTORY QUANTITATIVE CHEMISTRY 

by Alex R. Olsen, late of University of California, 
Berkeley, Charles W. Koch, University of California, 
Berkeley, and George C. Pimentel, University of Cali- 
fornia, Berkeley. 470 pp., 69 illus., 1956, $5.50 

Here is a book for quantiiative chemistry that puts pro- 
gressively more and more responsibility on the student in 
the design of the experiments. 


A SYSTEM OF CHEMICAL ANALYSIS by Ernest H. Swift, 
California Institute of Technology. 589 pp., 1939, 
reissued 1955, $6.50 
Reviews inorganic and analytical chemistry of the common 
elements and gives an experimental introduction to analyti- 
cal separations. 


PRINCIPLES OF ORGANIC CHEMISTRY by T. A. Geissman, 
University of California at Los Angeles. Drawings by 
Roger Hayward, 635 pp., 40 illus., 1959, $7.00 
For a basic first year course in organic chemistry for 
science majors, principles of organic reactions are pre- 
sented rather than a classification of types of compounds 


CHEMISTRY OF THE COVALENT BOND by Leallyn B. Clapp, 
Brown University. Illustrated by Evan Gillespie, 698 
pp., 67 tables, 1957, $7.50 
This is the text for the ‘Brown Plan’’ of teaching beginning 
chemistry. Organic instead of inorganic compounds are 
used to teach basic principles. Also usable for beginning 
organic courses, with the first chapters as review. 


CHEMICAL THERMODYNAMICS by Frederick T. Wall, Univer- 


sity of Illinois. Illustrated by Evan Gillespie, 422 pp., 
41 illus., 1958, $8.00 


For senjor and first-year graduate students, this text has 
an early introduction to statistical mechanics. 


= W. H. FREEMAN AND COMPANY 
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“NOT a cemetery of old 
theories and experimental 
results... °° 


QUALITATIVE 
ANALYSIS AND 
ELECTROLYTIC 
SOLUTIONS 


by EDWARD J. KING 

Barnard College, Columbia University 

Published in July, this new and unusually compl:te 
text and laboratory manual provides a modern and 
rigorous approach to the structure of inorganic sub- 
stances and the problems of their analysis. 


Treatment in Depth 

“It is my conviction that a textbook of qualitative 
analysis should deal with the subject in some depth. 
For many students, e.g., those in biology and engi- 
neering, this course may be the last opportunity to ac- 
quire more insight into chemical principles. For 
prospective chemistry majors it must provide a 
thorough grounding for quantitative analysis and 
physical chemistry.”* 


Flexible Organization 

“.. . I have tried to design the book in such a way 
that each teacher can feel at liberty to lead his class 
in only to that depth which he considers to be safe. 
Each chapter is divided into sections; those that pre- 
sent more advanced material are self-contained units 
that can be assigned to the whole class, suggested as 
further reading to the better students, or omitted 
entirely.”* 


Illustrative Problems 

“... problems and other exercises are an integral part 
of a course in qualitative analysis. More than 100 
numerical problems are worked out in the text. The 
instructor can select problems for outside assignments 
from the more than 300 in the exercises at the ends 
of the chapters... In addition to numerical problems, 
the text provides a large number of exercises that re- 
quire qualitative discussion or explanation.”* 


Contemporary Approach 
“_. . the field of electrolytic solutions must be depicted 
as it is now, full both of new developments and of old 
problems still unsolved, an active, ever-expanding area 
of research... I have thought it important to indicate 
now and again that there are many subjects on which 
authorities still disagree. In short, I have tried to 
write a textbook which is not a cemetery of old 
theories and experimental results.”* 

* from the author’s Pr:face 


641 pages; $6.95 


HARCOURT, BRACE AND COMPANY 
750 Third Avenue New York 17, Neu York 
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Weeks, Mary Elvira and _ Leicester, 
Henry M. Discovery of the Elements. 
6th Edition Revised and enlarged 1956 
936 pp $10.00 Chemical Education 
Publication Co. #909 

Williams, Howard, R. Edward Williams 
Morley, His Influence on Science in 
America. 1957 324 pp $6.50 Chem- 
ical Education Publishing Co. #910 


Technical Writing & 
Communication 


asey, Robert S. Oral Communication of 
Technical Information. 1958 208 pp 
$4.50 Reinhold. #911 
asey, Robert S., Perry, James W., Kent, 
Allen and Berry, Madeline, Editors. 
Punched Cards. 2nd Edition 1958 
707 pp $15.00 Reinhold. #912 
Crane, E. J., Patterson, A. M. and Marr, 
E. B. A Guide to the Literature of 
Chemistry. 2nd Edition 1957 397 pp 
$9.50 Text Edition $8.00 Wiley. #913 
Kanegis, James. Chemical and Technical 
Stenography. (Gregg Shorthand Edition) 
2nd Printing 1950 387 pp $5.00 
James Kanegis. #914 
Kapp, Reginald O. The Presentation of 
Technical Information. 1948 (Am- 
erican Edition 1957) 147 pp $2.95 


~ 


Maemillan. #915 
Mellon, M. G. Chemical Publications. 
3rd Edition 1958 327 pp $7.00 
McGraw-Hill. #916 


Patterson, Austin M. Words about Words. 
1957 86 pp $2.25 American Chem- 
ical Society. #917 

Perry, J. W. and Kent, Allen. Tools for 
Machine Literature Searching-Semantic 
Code Dictionary, Equipment, Present and 
Future Applications. (Volume I— 
Library Science and Documentation) 
1959 992 pp $27.50 Interscience. 

918 


Singer, T. E. R. Editor. Information 
and Communication Practice in Industry. 
1958 310 pp $8.75 Reinhold. #919 

Staff, Industrial & Engineering Chem- 
istry, Editors. Chemical Nomenclature. 
(Advances in Chemistry Series No. 8) 
1953 112 pp $3.00 American Chem- 
ical Society. #920 

Staff, Industrial & Engineering Chemistry, 
Editors. Literature Resources for Chem- 
ical Process Industries. (Advances in 
Chemistry Series No. 10) 1954 582 pp 
$7.50 American Chemical Society. 

#921 

Staff, Industrial & Engineering Chemistry, 
Editors. Training of Literature Chem- 
ists. (Advances in Chemistry Series No. 
17) 1956 44 pp $2.50 American 

_ Chemical Society. #922 

Vickery, B. C. Classification and Indexing 
in Science. 1958 296 pp $5.50 Aca- 
demic Press. #923 

Waldo, Willis H. Better Report Writing. 
‘1957 240 Pp. $4.75 Reinhold. #924 

Weil, B. H., Editor. Technical Editing. 
1958 292 pp $5.75 Reinhold. #925 

Weil, B. H., Editor. The Technical 
Report. 1954 492 pp $12.00 Rein- 
hold. #926 


Management Science & Marketing 


\llan, Douglas H. W. Statistical Quality 
Control: An Introduction for Manage- 
ment. 1959 144 pp $3.50 Reinhold. 

#927 

‘horafas, Dimitris N. Operations Re- 
search for Industrial Management. 1958 

300 p $8.75 Reinhold. #928 

Happel, J. Chemical Process Economics. 
1958 291 pp $8.50 Text Edition 

$7.00 Wiley. #929 

Hiseocks, E. S. Labora Administra- 


tory 
fon. 1956 392 pp $8.00 St. Martin’s 
Press. #930 


Perry, J. H. Chemical Business Handbook. 
1954 1335 pp. $21.00 eT 
1 


Rotroff, Virgil H. Work Measurement. 
1959 224 pp $4.85 Reinhold. #932 
Whiting, Charles S. Creative Thinking. 
1958 182 pp $3.95 Reinhold. #933 
Wiedemann, Charles. Labor Manage- 
ment Relations. 1959 135 pp $3.75 
Reinhold. #934 


Dictionaries & Books on Foreign 
Languages 

L. Russian-English Technical 

and Chemical Dictionary. 1947 794 pp 

$16.50 Wiley. 935 

Condoyannis, G. E. Scientific German. 


1957 164pp $2.50 Wiley. #936 
Condoyannis, G. E. Scientific Russian. 
1959 240 pp $3.50 Wiley. #937 


Hechtlinger, A. Modern Science Diction- 
ary. 1959 784 pp $10.00 Franklin 
Publishing. #938 

Henderson, I. F. and Henderson, W. D. 
Dictionary of Scientific Terms. 1957 6th 


Edition 532 pp $12.50 D. Van 
Nostrand. #939 
Jablonski, Stanley. Russian-English 


Medical Dictionary (Edited by Ben. 8. 
Levine) 1958 423 pp $11.00 Aca- 
demic #940 
Locke, W. N. Scientific French. 1957 
112 pp $2.25 Wiley. #941 
Murphy, George W., Honig, Jurgen M., 
Lewin, S. Z., Jacobs, Morris B. and 
Minrath, W. R., Editors. Van Nos- 
trand’s Chemist's Dictionary. 1953 760 
pp $12.00 D. Van Nostrand. #942 
Patterson, A. M. French-English Diction- 
ary for Chemists. 2nd Edition 1954 
476 pp $6.50 Wiley. #943 
Patterson, A.M. German-English Diction- 
ary for Chemists. 3rd Edition 1950 
541 pp $6.50 Wiley. #944 
Perry, J. W. Chemical Russian Self- 
Taught. 1948 232 pp $4.00 Chem- 
ical Education Publishing Co. #945 
Rose, Arthur and Elizabeth. Condensed 
Chemical Dictionary. 5th Edition 1956 
1,221 pp $12.50 Reinhold. #964 
Turkevich, John and Turkevich, Ludmilla 
B. Russian for the Scientist. 1959 
272 pp $5.95. D. Van Nostrand. #947 


Reference 


Atack, F. W., Editor. Handbook of 
Chemical Data. 1957 638 pp $6.75 
Reinhold. #948 

Ballentyne, D. W. G. and Walker, L. E. Q. 
A Dictionary of Named Effects and 
Laws in Chemistry, Physics and Math- 
ematics. 1959 205 pp $6.00 Mac- 
millan. #949 

Borrow, R. F. and Count. A. D., et al. 
Tables of Constants and Numerical Data. 
(Volume IV—Spectroscopic Data Con- 
cerning Diatomic Molecules) 1951 
$15.00 Pergamon Press. #950 

Barrow, R. F. and Count, A. D., et al. 
Tables of Constants and Numerical 
Data. (Volume V—Atlas of Character- 
istics Wave Lengths of the emission and 
Absorption Bands of Diatomic Mole- 
cules) 1952 $17.50 Pergamon Press. 

#951 

Cauchois, Y. and Hulubei, H. Tables of 
Constants and Numerical Data. (Volume 
I—Enmission Wave Lengths and Adsorp- 
tion Discontinuities X) 1947 $4.50 
Pergamon Press. #952 

Charlot, G., Bezier, D., and Courtot, J. 
Tables of Constants and Numerical 
Data. (Volume VIII—Oxidation-Re- 
— Potentials) 1958 $5.00 Pergamon 


Tess. #953 
Clark, George L. and Hawley, G. G., 
Editors. Encyclopedia of Chemistry. 
1957 1053 pp $19.50 Reinhold. #954 


George L. and Hawley, G. G., 
Editors. Encyclopedia of Chemistry 
Supplement. 1958 338 pp — 
# 

Committee on Professional Training. 
American Chemical Society Directory of 
Graduate Research—Faculties, Publica- 
tions and Doctoral Theses in Departments 
or Divisions of Chemistry, Biochemistry 
and Chemical Engineering at United 
States Universities. 1957 634 pp 
$3.50 American Chemical Society. 
#956 

De Mallemann, R. and Suhner, F. Tables 
of Constants and Numerical Data. 
(Volume III—Magnetic Rotatory 
Power) 1951 $4.50. Pergamon Press. 
#957 

Foex, F., Smits, L. J. and Gorter, C. J. 
Tables of Constants and Numerical 
Data. (Volume VIII—Diamagnetism 
and Paramagnetism) 1957 $29.00 
Pergamon Press. #958 
Gilman, A. F., Jr. A _ Dictionary of 
Chemical Equations. 8th Edition 1958 
799 pp $9.50 Eclectic Publishers. 
#959 

Gregoire, R., Joiloit, F. and Curie, I. 
Tables of Constants and Numerical Data. 
(Volume II—Nuclear Physics) 1948 
$6.00 Pergamon Press. #960 
Hershenson, Herbert M. Infrared Ab- 
sorption Spectra Index. 1959 
$7.00 Academic Press. #961 
Information for Industry, Inc. Uniterm 
Index to U. S. Chemical Patents Year 
1954. 6134 U. S. Chemical Patents 
issued in 1954. Accompanying Book of 
Patent Abstracts to be used with 
Index. Part of a package back- 
indexing 1954 through 1950. Total 
rice $4000, payable in installments. 
nformation for Industry. #962 
Information for Industry, Inc. Uniterm 
ndex to U. S. Chemical Patents Year 
1955. (Section I—Uniterm Index) 
(Section I—Chemical Compounds) 
6065 U. S. Chemical Patents issued in 
1955. Accompanying Book of Patent 
Abstracts to be used with the Index. 


$800.000 Information for Industry. 
#963 
Information for Industry, Inc. Uniterm 


Index to U. S. Chemical Patents Year 
1956. 11,108 U. S. Chemical Patents 
issued in 1956. Accompanying Book of 
Patent Abstracts to be used with Index. 
$800.00 Information for Industry. 


Information for Industry, Inc. Uniterm 
Index to U. S. Chemical Patents Year 
1957. 8,833 U. S. Chemical Patents 
issued in 1957. Accompanying Book of 
Patent Abstracts to be used with Index. 
$800.00 Total price for the 1955, 1956 
and 1957 Uniterm Indices to U. S. 
Chemical Patents, if purchased in one 
package, is $1300. If purchased sepa- 
rately, $800.00 per copy. Information 
for Industry. 

Information for Industry, Inc. Uniterm 
Index to U. S. Chemical Patents Year 
1958. Accompanying Book of Patent 
Abstracts to be used with Index. 
$800.00 Information for Industry. #966 

Information for Industry, Inc. Uniterm 
Index to U. S. Chemical Patents Year 
1959. Jan 1 thru April 30 issue includes 

_ 3841 U. S. Chemical Patents. Ac- 
companying Book of Patent Abstracts to 
be used with Index. $800.00 Informa- 
tion for Industry. #967 

Information for Industry, Inc. Uniterm 
Service to U. S. Electronics Patents Y ear 
1955. 3130 U. 8S. Electronics Patents 
issued in 1955. Accompanying Book of 
Patent Abstracts to be used with Index. 
$800.00 Information for Industry. 
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PROCEEDINGS OF THE SECOND 
UNITED NATIONS INTERNATIONAL 
CONFERENCE ON THE PEACEFUL 

USES OF ATOMIC ENERGY, 
Geneva, September 1958 
English edition — 33 volumes 
NOW AVAILABLE 


VOLUME 
1 PROGRESS IN ATOMIC ENERGY $12.50 
33. +=INDEX OF THE PROCEEDINGS $16.50 


NUCLEAR MATERIALS 
a SURVEY OF RAW MATERIAL 


3 
RIALS, 612 pages $15.00 

PRODUCTION OF NUCLEAR MA- 
TERIALS AND ISOTOPES, 644 


pages. 16.50 
PROPERTIES OF REACTOR MA- 
TERIALS, 618 pages $14.00 


BASIC METALLURGY AND FAB- 
RICATION OF FUELS, 770 


REACTOR TECHNOLOGY 
NUCLEAR POWER PLANTS, PART 


|, 584 pages 
NUCLEAR POWER PLANTS, PART 


! 
OR ETY 


TROL, 
REACTOR PHYSICS 

NOMICS $18.50 


NUCLEAR AND IN- 
STRUMENTATION, 492 pages $17.00 
4 NUCLEAR ENERGY, 


476 p 
NUCLEAR. AND REACTOR 
THEORY 


FUNDAMENTAL PHYSICS, 342 
pages $10.50 


CHEMISTRY 
17 PROCESSING IRRADIATED FUELS 
AND RADIOACTIVE MATE- 
RIALS, 709 pages $18.00 
WASTE TREATMENT 
VIRONMENTAL ASPECTS OF 
ATOMIC ENERGY, 624 pages $16.50 
THE USE INDUS- 
TRIAL 265 $12.50 
ISOTOPES. RESEA 
$10.00 


pai 
BASIC C CHEMISTRY IN NUCLEAR 
ENERGY, 700 pages 
CHEMICAL EFFECTS OF RADIA- 
TION, 475 pages $14.50 


BIOLOGY AND MEDICINE 


21 HEALTH AND SAFETY: DOSIM- 
ETRY AND STANDARDS, 249 


es 
BI LOGICAL EFFECTS OF RA- 
DIATION, 568 pages 
EXPERIENCE IN RADIOLOGICAL 
PROTECTION, 468 pages $14.50 


ISOTOPES IN’ BIOCHEMISTRY 
AND PHYSIOLOGY, PART |, 


308 pages 
ISOTOPES IN BIOCHEMISTRY 
AND Pi PHYSIOLOGY, PART Il, 
26 ISOTOPES’ IN MED $13.00 
27 ISOTOPES IN NGRICULTURE 14.00 


10.50 


CONTROLLED FUSION 


31 THEORETICAL AND EXPERIMEN- 
TAL ASPECTS OF CONTROLLED 
FUSION, 400 pegss $1 
32 CONTROLLED FUSION DEVICES, 
pages $15. 
Abridged French and Spanish editions (13 volumes 
each) now in preparation. 
For further information consult your bookstore or: 
United Nations 
Sales Section (Atomic Energy) 
New York, N.Y. 
Brochures available on request. 
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Chemistry 


VISUALIZED AND 
APPLIED 


Second Edition 


By Armand J. 
Courchaine 


This book attempts, by means of illustrations, to 
serve the needs of two types of students, the visual 
thinker and the abstract thinker; its general plan 
is centered around three questions constantly arising: 
in the student’s mind: what? how? and why? 


The fundamentals of inorganic, organic, and bio- 
logical chemistry are covered, and the principles 
of physiological chemistry are integrated throughout. 
the text. The subject of chemistry is correlated 
with many other sciences including surgery, medi- 
cine, physiology, pathology, pharmacology, micro- 
biology, nutrition, nursing, and dentistry. 


687 pages 5% x8 $5.50 
Send for your on approval copy today 


Educational Division 


G. P. PUTNAM’S SONS 


210 Madison Avenue 
New York 16, N. Y. 
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J:iernational Union ef Pure and Applied 
Chemistry: A Proposed International 
Votation. 1958 184 pp $7.00 Long- 
nans, Green. #969 

Kingzett, C. T. Chemical Encyclopaedia. 
952 8th Edition 1186 pp $18.50 
Van Nostrand. #970 


Mathieu, J. P. Desnuelle, P. and Roche, J. 
Preface by J. T. Edsall). Tables of 

‘ onstants and Numerical Data. (Volume 
\—Optical Rotatory Power of Amino- 
\cids) 1959 $6.50 Pergamon Press. 
#971 


Mathieu, J. P., Desnuelle, P. and Roche, 
J. (Preface by J. T. Edsall) Tables of 
( onstants and Numerical Data. (Volume 
\I—Optical Rotatory Power, Alkaloids 
1959 $24.00 Pergamon Press. #972 


Mathieu, J. P. and Ourisson, G. (Preface 
by L. Rusicka) Tables of Constants and 
Numerical Data. (Volume IX Optical 
Rotatory Power, Triterpenoids) 1958 
$21.00 Pergamon Press. #973 


Mathieu, J. P. and Petit, A. Tables of 
Constants and Numerical Data. (Volume 


Vi—Natural Rotatory Power—1 
Steroids) 1956 $36.00 Pergamon 
Press. #974 


National Academy of Sciences. The 
National Research Council Handbooks. 
(Prepared under the Direction of the 
Committee on The Handbook of 
Biological Data). Handbook of Bio- 
logical Data. 1956 584 pp $7.50 
W. B. Saunders. #975 


National Academy of Sciences. The 
National Research Council Handbooks. 
(Prepared under the Direction of the 
Committee on The Handbook of Bio- 
logical Data). Handbook of Toxicology 
(Volume I—Acute  Toxicities of 
Solids, Liquids and Gases) 1956 408 

pp $7.00 W. B. Saunders. #976 


National Academy of Sciences. Thé 
National Research Council Handbooks. 
ae ooo under the Direction of the 

mmittee on The Handbook of Bio- 
logical Data). Handbook of Toxicology 
(Volume II—Antibiotics) 1957 264 
pp $6.00 W. B. Saunders. #977 

National Academy of Sciences—The 
National Research Council Handbooks 
ae repared under the Direction of the 

mmittee on The Handbook of 
Biological Data.) Handbook of Tozxi- 
cology (Volume III—Insecticides) 1959 
854 pp $14.00 W.B.Saunders. #978 

National Academy of Sciences—The 
National Research Council Handbooks 
(Prepared under the Direction of the 
Committee on The Handbook of Bio- 
logical Data) Handbook of Toxicology 
(Volume IV—Tranquilizers) 1959 120 
pp $4.00 W. B. Saunders. #979 

National Academy of Sciences—The 
National Research Council Handbooks 
(Prepared under the Direction of the 
Committee on The Handbook of Bio- 
logical Data) Handbook of Toxicology. 
(Volume V—Fungicides) 1959 242 
pp $5.50 W. B. Saunders. #980 

Sax, N. Irving, et al. Dangerous Properties 
of Industrial Materials. 1957 1,476 
pp $22.50 Reinhold. 981 

Van Nostrand’s Scientific Encyclopedia. 
1948 3rd Edition 1400 pp $29.75 
D. Van Nostrand. #982 

Wiswesser, William J. A Line-Formula 

Chemical Notation. 1954 149 pp 

$2.00 Thomas Y. Crowell. #983 


Berkeley, Edmund C. and Wainwright, 
Lawrence. Computers: Their Operation 
and Applications. 1956 376 pp $8.00 
Reinhold. #984 


Dendritic Crystallization. “2nd Edition 
1959 132 pp  Clothbound. $6.00 
Consultants Bureau. #985 

Frank, Phillip. Philosophy of Science: 

The Link Between Philosophy and Science. 

1957 394 pp $6.50 


# 
Grady, Roy I., Chittum, John ‘eo et al. 
The Chemist at Work.. 1940 
$4.00 Chemical Education Pub. 


Grenn, H. L. and Lane, W. R. PP. 
Clouds: Dusts, Smokes and Mists. 
1957 425 pp $11. 25 D. Van 


# 
Holzbock, Werner G. Automatic Control: 
Principles and Practice. 1958 266 pp 
$7.50 Reinhold. #989 
Holzbock, Werner G. Instruments for 
Measurement and Control. 1955 377 pp 
$10.00 Reinhold. #998 
Ingle, Dwight J. Principles of Research 
in Biology and Medicine. 1958 123 pp 
$4.75 J. B. Lippincott. #991 
Jewkes, Sawyer and Stillerman. The 
Sources of Invention. 1958 428 pp 
$6.75 St. Martin’s Press. #992 
Manufacturing Chemists’ Association, Inc. 
Guide for Safety in the Chemical Lab- 
oratory. 1954 234 pp $4.50 D. Van 
Nostrand. #993 
Soviet Research in Glass and Ceramics (1956) 
Comprises 63 papers 323 pp  Paper- 
bound. Basic Science (38 papers) 
$30.00; Glass, Glazes, Enamels (10 
papers) $10.00; Cements, Limes, Plaster 
Refractories, Misc. (15 papers) $15.00; 
Complete collection $40.00 Individual 


reports $7.50 Consultants Bureau. 
#994 thru #996 
The Structure of Glass. 1958 298 pp 


Clothbound Comprises more than 75 
reports $20.00 Consultants Bur. #997 
Wilson, E. B. Introduction to Scientific 
Research. 1952 376 pp $6.50 Mc- 
Graw-Hill. #998 
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Office of Public Information, United 
Nations, New York, N. Y. 
U. S. DEPT. OF AGRICULTURE 
Northern Utilization Research & 
Development Division, Peoria, Illinois 
VAN NOSTRAND CO., INC., D. 
120 Alexander St., Princeton, N. J. 
VIKING PRESS, INC., THE 
625 Madison Ave., New York 22, N. Y. 
WILEY & SONS, INC., JOHN 
440 Fourth Ave., New York 16, N. Y. 
YEAR BOOK PUBLISHERS, INC., THE 
200 E. Illinois St., Chicago 11, Ill. 
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THE ROMANCE A DICTIONARY OF 
OF CHEMISTRY: 
CHEMICAL EQUATIONS fr 
From Ancient Alchemy @ 
to Nuclear Fission vil 
By KEITH GORDON IRWIN Inorganic Reactions a 
Illustrated by Anthony Ravielli hey 
rganic 7 
The lives and works of the great men of N - R ° OR 
chemistry—Robert Boyle, Antoine Lavoi- uclear Reactions n 
sier, Robert Bunsen, and many others. lonic Reactions 4. 
The story spans the centuries, from the adv 
days when men searched for the elusive a 
If for any reason this book is unsuited to 
‘ansmu ase meta gola, to modern 
created artificially! Handsome full-page thirty days and 
drawings. $3.75 will be made. ~ 
2 
Written and illustrated b CH 
Keith Gordon Irwin ; PRICE Remittance with order—$9.00 ; 
Parcel post C.O.D.—$9.50 The 
THE ROMANCE OF WRITING: com 
From Egyptian Hieroglyphi Mod Key 
aod Sens. 88.75 ECLEC! C PUBL ISHERS 
af" Or 
3 THE VIKING PRESS, New York 22, N. Y. CHICAGO 2, ILLINOIS * 
Ad 
prol 
Why Not Wie Now BARNES & | | |": 
For Our New An 
4 4 exal 
SCIENCE CATALOGUE? 
. the place to buy Rev 
containing 372 
“Ar 
CHEMISTRY BOOKS | § | 
F¢ 
university and research standard Specialists in chemistry textbooks of all of 
currently available in the publishers . . . professional and techni- er 
english language, in the fields cal reference books and handbooks for min 
of industrial chemists. Bde 
CHEMISTRY ASTRONOMY N find the books 
Cu you 2 
PHYSICS BIOLOGY Y sat co 
GEOLOGY BOTANY and new— 
& merica’s tom educa- Bos 
British Books are Inexpensive Loohad. 
“To 
COME - WRITE - PHONE 3 
UNIVERSITY BOOKSELLER AND PUBLISHER Barnes & Noble. Ine. 
53-59 SOUTH BRIDGE, EDINBURGH Booksellers and Publishers 
SCOTLAND 105 Fifth Ave. at 18th St., NYC B. 
ALgonquin 5-1420 10: 
WE SPECIALIZE IN SENDING BOOKS TO OVERSEAS CUSTOMERS Open daily to 5:45; Sat. to 5; Thurs. to 8 a 
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Widely used... highly recommended 
educational paperbacks . . . \ 
from BARNES & NOBLE we 


FIRST YEAR COLLEGE CHEMISTRY, by John R. 
Lewis, Head of the Dept. of Metallurgical Engineering at 
the University of Utah. 

\n up-to-date survey with examinations and answers. 

\\eyed to standard textbooks. 
7th 365 pp. Index $1.75 

ORGANIC CHEMISTRY, by Ed. F. Degering, Quarter- 
master Research and Development Command; formerly 
Professor of Chemistry, Purdue University. 

An outline of the beginning course including material for 

advanced study. Keyed to standard textbooks. 

“This little volume is interesting, stimulating, and should 

prove helpful to students and instructors alike.’”’—Journal 

of American Chemical Society. 
Tth ed. 422 pp. Index $2.25 

PHYSICAL CHEMISTRY, by Scott L. Kittsley, Associ- 
ate Professor and Departmental Director, Dept. of Chemis- 
iry, Marquette University. 

Essentials of the introductory course. Review questions, 

problems with answers. Keyed to standard textbooks. 
209 pp. Index $1.50 

CHEMISTRY PROBLEMS AND HOW TO SOLVE 
THEM, by Paul R. Frey, Depariment of Chemistry, 
Colorado State College. 

The mathematics for general chemistry. Contains 180 

completely solved examples; 874 problems with answers. 

Keyed to standard textbooks. 

“One of the most practical and finest outline books in the 

field of chemistry for college freshmen.’’—Col. D. E. Sellers, 

Columbia Military Academy. 

228 pp. 5th ed. Index $1.50 

PHYSICS, by Clarence E. Bennett, Head of Department 
of Physics, University of Maine. 

A digest of the first-year college course with review questions, 

problems, answers. Keyed to standard textbooks. 
5th ed. 208 pp. Index $1.25 

PHYSICS WITHOUT MATHEMATICS, by Clarence 
E. Bennett. 

A nontechnical summary of principles with review questions, 

exams, answers. 

200 pp. Index $1.25 


PHYSICS PROBLEMS AND HOW TO SOLVE THEM, 
by Clarence E. Bennett. 

Review of basic principles; 107 problems with solutions; 
372 problems with answers. Keyed to standard textbooks. 
“An unusually helpful book for college physics students.” — 
Peabody Journal of Education. 

240 pp. Index $1.75 
FOOD AND YOU, by Edmund Sigurd Nasset, Professor 
of Physiology, University of Rochester. 

Up-to-date information about nutrition—balanced diet: 
digestion; protein; fat; carbohydrate; vitamins and 
minerals. 46 pages of tables. 

“The author has. the faculty of presenting the story of 
nutrition in an attractive, style... .”—Ameri- 
can Journal of Medical Sciences. 

2nd ed. 166 pp. Index $1.25 
COLLEGE MATHEMATICS, by Kaj L. Nielsen, Missiles 

tesearch Analyst with the Allison Division of General 

Motors, Inc. 

Basic course in essentials of algebra, trigonometry, analytic 
games calculus; with exercises, examinations, answers. 
eyed to standard textbooks. 
“To aid the student in obtaining a birdseye view of college 
ma thennates or to give him a rapid review.”—Science News 
ter, 


302 pp. Index $1.95 


FREE EXAMINATION COPIES AVAILABLE TO INSTRUCTORS 


BARNES & NOBLE, Inc. 


Bookseller & Publisher since 1873 
105 Fifth Avenue . New York 3, N. Y. 


new leaders 
in organic chemistry 


FIESER AND FIESER 


Basic Organic Chemistry 
Louis F. anp Mary FIieser 
Harvard University 


The new text for the short 
course in organic chemistry. 

In this volume, the authors 
treat the subject by topics 
rather than by compound types, 
to achieve unification and 
brevity. 378p. $6.00 


in general chemistry 


NEBERGALL AND SCHMIDT 


General Chemistry 
W. H. F. C. Scumipt 
Indiana University 


A new text highly praised for 
its well balanced and 
integrated treatment of 
descriptive and theoretical 
chemistry. 713p. $7.25 


The response to the introduction 
of these texts has been 
overwhelming. See them for 
yourself at the 

Combined Book Exhibit, 
American Chemical Society 


also on display 


FIESER AND FIESER 
Organic Chemistry, 3rd ed. 
1117p. $9.00 


FIESER AND FIESER 
Introduction to Organic Chemistry 


620p. $6.00 


FIESER 

Experiments in Organic 
Chemistry, 3rd ed. rev. 
364p. $5.75 


NEBERGALL AND SCHMIDT 
College Chemistry 
796p. $7.50 


HERED AND NEBERGALL 
Basic Laboratory Studies 
in College Chemistry 
112p. $3.25 


Hopkins AND BaILAR 
General Chemistry for Colleges 
5th ed. 71lp. $7.50 


Healh 


COLLEGE TEXTS 


D. C. HEATH AND COMPANY 
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Title 3, 
ucation 


For Use @ in administeri 
National Defense 
t. 


e by those who purchase apparatus 
and materials for schools. 


Contains ¢ lists of equipment con- 
sidered basic, standard, and ad- 
vanced for science, mathematics, 
and foreign languages in elementary 
and secondary school programs. 


344 pages 
Please order from nearest sales office 


C. C. $. $. O. PURCHASE GUIDE 


SCIENCE e MATHEMATICS « MODERN FOREIGN LANGUAGES 


Developed under the direction of the Council of Chief State School Officers, 
with the cooperation of the Educational Facilities Laboratory of the Ford 
Foundation, U. S. Office of Education, National Bureau of Standards, 
professional academic societies and others. 


GINN AND COMPANY 


Home Office: Boston Sales Offices: New York 11 
Palo Alto Toronto 16 


e specifications to aid in the pur- 
chase of well-made, modern equip- 
ment of maximum usefulness to 
schools. 


© essays suggesting ways of cur- 
riculum al laboratory improve- 
ment. 


e bibliographies of supplementary 


reading materials to enrich the 
school programs. 


$3.95 list, 20% discount 
to schools 


Chicago 6 Atlanta Dallas 1 


7A biography of one of the 
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immortals in science.....' ae 


EDWARD WILLIAMS MORLEY 


His Influence on Science in America 
by Howard R. Williams 


“This is the biography of one of the immortals in science, Edward 
Williams Morley, professor of chemistry and natural history from 
1869 to 1906 at Western Reserve College and University.” 


“This biography tells not only of scientific achievements but also 
portrays the character and human qualities of a truly great man. 
The reader seems to be transplanted to a very different period from 
today, the nineteenth century. The author writes his story with a 
feeling of affection and admiration for his subject and in turn this 
feeling is passed on to the reader. From this biography, the reader 
will know not only Morley the scientist but also Morley the man.” 


“This book is recommended to the many who enjoy biography, to 
chemists and other scientists. Students in high school and college, 
when the going is sometimes hard, will be inspired in their own work 
by the examples of Morley’s victories over discouragements and by 
his devotion to scientific pursuits. With its good format, typography 
and binding, the book might well be a most acceptable gift. It 
should find a place in all public and school and university libraries as 
well as on the shelves of most chemists.” 


NORBERT A. LANGE, Marion Cleaveland Lange 
Journal of Chemical Education, March, 1958 


CHEMICAL EDUCATION PUBLISHING CO. 
Easton, Pennsylvania 


the 2nd edition of 


A SHORT COURSE 
IN ORGANIC 
CHEMISTRY 


Harold Hart and Robert D. Schuctz 
both of Michigan State Universi y 


describes such new developments as 
low-pressure polyethylene 
orlon, dacron 
synthesis of “natural” rubber 
tranquilizing drugs 
structure of insulin 
structure of oxytocin 
plant hormones 


introduces the concepts of 
pi-bonding 
conformation 


incorporates new material on 
lipids 
carbohydrates 
proteins 


retains integrated presentation of 


aliphatic and 
aromatic chemistry 


emphasizes commercial and 


biochemical applications 
of organic chemistry 


offers new and revised 


end-of-chapter material: 
summaries 

questions on ncmenciature 
questions for study 


serves the basic needs of 
the one-semester course 


346 pages Spring 1959 $6.00 


accompanying Laboratory Manua's 


Manual now in use, entirely 
suitable for the 2nd edition 


A new Manual is in preparation. 


Houghton Mifflin Company * Boston 


New York 16 Atlanta 5 
$ ” 50 New York Georgia 
Geneva Dallas 1 Alto 
Illinois Texas C. \fornia 
— 
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IMPORTANT FORTHCOMING BOOKS 


CORROSION AND OXIDATION 
OF METALS: Scientific Principles 
and Practical Applications 
By U. R. EVANS 
Author of Metallic Corrosion, Passivity and Protection 


1080 pages. 201 diagrams. $25.00 (tentative) 


An invaluable application of scientific principles 
to the industrial problems which confront 
chemists, engineers, and architects. Includes 
two important appendices on the principles of 
chemistry relevant to corrosion, and on 
electrochemistry. 


TIN AND ITS ALLOYS 
By E. S. HEDGES 
300 pages. 187 illustrations. $17.50 (tentative) 


Order now at professional discount 


175 FIFTH AVENUE 


ST MARTIN’S NEW YORK 10, N. Y. 


PRESS 


Principles of 
Radioisotope Methodology 


Grafton D. Chase 
Philadelphia Coll. Pharmacy & Science 
Philadelphia, Pennsylvania 


Designed for 4 quarters or two semesters. 
Extensive descriptive and supplementary ma- 
terial is correlated with detailed experimental 
procedures. Lecture outlines and study guides 
help outline subject matter for both teacher 
and student. Can be used as both a text and 
laboratory manual. 


Copyright 1959; about 275 pp; cloth bound; 
illustrated; about $6.00 


Send us your order... 
or write for more information 


Burgess Publishing Co. 


426 South Sixth St. Minneapolis 15, Minnesota 


“CLEAR”. . . ‘‘THOROUGH’’. . “‘LUCID” 


PRINCIPLES OF 


PHYSICAL 
CHEMISTRY 


This text by WALLACE S. BREY is designed to 
acquaint students of the biological sciences with 
the field of physical chemistry. It presents a 
balanced treatment of the essential subject-matter 
of physical chemistry without the need for 
extensive mathematical background, explaining 
a tew ideas of the calculus as they are needed in 
the development of the subject. The text 
demonstrates how the understanding of physico- 
chemical principles sheds light on the behavior 
of matter, and contains many illustrations of the 
application of physical chemistry to biochemical 
an! physiological problems. 


43. Pages 134 Illustrations 


APPLETON — CENTURY ~ CROFTS 
35 West 32nd Street, New York 1, N. Y. 


Price, $7.00 


Heterocyclic 
Chemistry 


by Adrien Albert, Professor of Medical 
Chemistry, Australian National University 


Designed to provide an introduction to hetero- 
cyclic chemistry along rational lines, this new 
work will be of special interest to the student of 
advanced chemistry and to the research worker in 
biology or medicine. The text aims to supply a 
sound framework, to which each reader can attach 
new information as it comes his way. This frame- 
work, derived from the most familiar concepts of 
general organic chemistry, divides the subject into 
hetero-paraffinic, hetero-ethylenic, and hetero- 
aromatic substances. Emphasis throughout is on 
principles rather than on isolated facts. 


1959 424pages References Index $9.00 


OXFORD UNIVERSITY PRESS 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


SERVICES 


Graduated Tubes 


Flat bottom glass tubes Graduated to 
8 ml. (in one ml.) Also graduated 
into 10 equal porti E dingl 
useful for blending and for any work 
requiring measurement up to 8 ml. 


Dozen $1.50; gross $15.00 
Leaflet on request. 


lel Wel 


R.P. Cargille Laboratories, Inc. 
117 Liberty St., New York 6, N. Y. 


Brydens are available as: 


Rod to Rod Clamps 
Rod to Sheet Clamps 
Tube to Pipe Supports 


Extension Rod Clamps 
Round Rod to Square Clamps. 


NICKEL BROMIDE, ANHYDROUS ] 
COBALT BROMIDE, ANHYDROUS 
ARSENIC TRIBROMIDE 
l Some of the many special chemicals we | 
manufacture 


I Write for our list of rare chemicals | 
@) CITY CHEMICAL CORP. 


132 W. 29nd St. New York 11, N.Y. 398 Newton St. 


BRYDEN ROD CLAMPS 


Write for FREE literature today 
CHANDLER & STEDMAN 


Waltham 54, Massachusetts 


NOW OVER 5100 


CHEMICAL 


e Elaidin 
e Ellagic Acid 

e Epicatechin 

e Erbium Oxide 

e Ergometrine Tartrate 

e Ergotamine Tartrate 

e Estriol 

e Estrone Sulfate 

e 1,1-Ethanedisulfonic Acid 
e Ethanedithiol 

e Ethyl Borate 

e Ethyleneglycol Dinitrate 

e N-Ethylethylenediamine 
e N-Ethylethyleneimine 

e Ethyl Isothiocyanate 

e N-Ethylmaleimide 

e Ethylmercuric Chloride 

e Ethylmercuric Iodide 

e 


RARE cxtemicats on 
CHROMIUM OXIDE 99.8% 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


——CHEM ED BUYER’S GUIDE—— 


$10.00 per inch 
11.00 per inch 


Ethyl Nitrate 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


17 West 60th St. New York 23, N.Y 
Plaza 7-817] 


CHEMICALS | 


—Selected Readings 


in General Chemistry 


Compiled by WILLIAM F. KIEFFER ond ROBERT K. FITZGEREL 


“Selected Readings in General Chemistry,”’ is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
__ On the list of authors, such names as Calvin, Libby, 

yholm, Pauling, and Williams are recognized by chemists 
everywhere. Topics range from spontaneous generation of life 
to solid state models, and from antiknock quality in gasoline out 
into space with the IGY and amateur rocketry. 


The term ‘“‘General Chemistry” is a purposeful choice; it implies 
no narrow range of topics. In fact, we feel that the articles 
reprinted here are among the best examples of the type that the 
Journal of Chemical Education, often called a “living textbook 
of chemistry,” tries constantly to provide; discussions written 
by the specialist for the informed nonspecialist. 


81/2” x 111/,” illustrated 


Single copies 

10-19 
20 or more copies 

(all postpaid) 


e ace extremely useful addition to my teaching 


e “..afine idea, well conceived and well executed.” 
e “It has a very good blend of technical articles «nd 
articles Pawo give a broad He chemistry, anc it 
be of great interest and help to chemistry s‘u- 
dents and teachers.” 
e “.. .very interesting. .a fine start on what could 
velop into a pn 
e “A handsome, interesting and very useful book.” 


CHEMICAL EDUCATION PUBLISHING CO. 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


OE 


TRADE-MARK 


NEW PRODUCTS 


..introduced by ARAPAHOE in 1958-59 
INDOLEBUTYRIC ACID 


Solid—no special any way in 
fiber _drums. .W. 203. above 
123°C. Plant hormone, ia in rooting 
plants. 


PIVALIC ACID (Trimethylacetic Acid) 
Sciid—no special hazard—ship any way in 
stainless steel or glass. M.W. 102.13— 
M.P. 35.5°C. (melt out of container) 


NEOPENTYL ALCOHOL 
Volatile crystals—no_ special 
4 wey in steel. 88.1 M.P. 55- 
6°C—BP. 112-114°C. out 


N-IODOSUCCINIMIDE (NIS) 
special any in 
lass. 225.00—M. 200-201 ° 


in. Act. 2 56.0%. 


During the past year, we have developed a 
number of new products for specialized, often 
confidential, uses. We feel that some of them 
will prove valuable in other fields now that 
they are available. Some of wr new items 
are listed above for your IDEA N! 


Write Dept. “E”’. 


ARAPAHOE CHEMICALS, INC. 


2800 PEARL. STREET © BOULDER, ‘COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


CRYSTAL STRUCTURE tro. 


CAMBRIDGE, ENGLAND 


a) 123 Crystal lattice models listed 
in our catalog. (Not listed mod- 
els made to order.) 

b) Ball and Spoke set. 50 balls 
with 26 holes in each bail with 
100 split spokes, for assemblying 
all basic crystal lattices. 

c) School set, for visualizing basic 
chemical compositions. 

d) Organic Chemistry set. Profes- 
sional set to make up structural 
models to illustrate fundamental 
conceptions of stereochemistry. 


The permanent models are made 
from wooden balls, 1 inch in dia., 
with glossy paint, connected with 
spokes '/, inc thick. 

(Write for price list) 


We are represented in U. S. A. by 


J. KLINGER 


82-87 160 STREET e JAMAICA 32, N.Y. 


GINN AND COMPANY 


has the honor to announce that 
WILLIAM G. McMILLAN, Jr. 


Chairman of the Department of 
Chemistry, University of Cali- 
fornia, Los Angeles 


is now formally associated with the 
firm as editorial advisor in the field 
of chemistry 


BAYLEY INSTRUMENT CO. 
Box 538, Danville, Calif. ~200° ¢ 


PRECISION TEMPERATURE 


CONTROLLERS 
+ .001°C CONTROL ACCURACY 
Bulletin 56 


Fast 
Economical 
Infrared Spectroscopy Service 
SPECTRA RESEARCH LABORATORIES 


P. O. Box 18857, Los Angeles 18, Calif. 
Telephone: AX. 24808 


The 


Chemical 
Arts of 
Old China 


Li Ch’iao-P’ ing 


“Indispensable, not only for 
chemists, but also for students 
of civilization, economics, and 
of the arts of Asia, for curators 
of museums, and merchants 
who handle Chinese goods.... 
A truly attractive volume for 
all people of culture.’’—Cien- 
cia e Investigacién. Buenos 
Aires 


(Outside U.S.A. $6.50) $6.00 
Order from 


CHEMICAL EDUCATION 
PUBLICATIONS 


Easton, Pennsylvania 


for 


SAVE TIME 


and insure accuracy! 


The MICRO-ELECTROPHORESIS 


APPARATUS—KERN LK-30 
obviates time-wasting, 
Dialyze; then analyze in 1% hrs. 


entire horizontal cross-section of cell. Press button 


Saves space, really 
Ask for bulletin Med on 


KERN COMPANY ° 


permanent record suitable for plotting percentages. 
portable. 


New York York 38° 


A.C.S. MONOGRAPHS} 


(OUT-OF-PRINT) 


Now Ready in 3” x 5” 
MICROTEXT CARD EDITIONS 


Hundreds of other Chemical 
and Scientific Titles Available 


Write for Complete Reader and List Information I 


MICROTEXT PUBLISHING CORP. 


115 Liberty St., New York 6, N. Y. 1 
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IMMERSION HEATERS 
FOR TANK OR TRAY! 


* THERMOSTAT-CONTROLLED— 
Meinteins liquid temperature to +1°F. 

* RIGID, IHTWEIGHT—Use as 
PORTABLE—Plugs into 


stirring rod * 
any 115 


SION. 
steel * PRICED FR 
from 5” to 40” * GUARA 


Write 
for Further 
Information 


RARE and FINE ORGANICS 


NEW! 


for Fluoride analysis 
high purity 
Lanthanum Chioranilate $35.00/100 g. 
Barium Chioranilate 35.00 /100¢. 
also 
Silver Chioranilate 


Incorporated 
177-10 93rd Ave., Jamaica 33, N. Y 


V., A.C. outlet * PRECI- 
“~MADE of stainless | 
IM $19 to in 
FOR ONE FULL 


STILL-MAN 


LABORATORIES 
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NEW from Cover Cover! 


THE MOST COMPREHENSIVE 
LABORATORY SUPPLY CATALOG 
EVER PUBLISHED! 


SEPARATE VOLUMES 
bound together for 
your convenience— 
separated by an 
80-page index 

on colored paper 


Nw. for the first time, our entire line is covered by 
one comprehensive catalog instead of the two volumes formerly pub- 
lished. An 80-page index on colored paper separates the 1132-page 
“General” section (scientific apparatus, instruments, appliances and 
general laboratory glassware and supplies) from the 356-page “‘Inter- 
Joint” section listing thousands of our regular glassware items, plus 
numerous other items originally fabricated:to specification but now 
part of our regular stock. 

If your laboratory does not have this new catalog, write us on your 
company letterhead. 


See Our Exhibit 

Sept. 28— Oct. 1 Booth ae 
Ninth Annual Research Equipment Exhibit and Instrument Symposium 
National Institutes of Health, Bethesda, Md. 


Elk Grove Village, 
Silver Spring, Md. 
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Two New Mettler Analytical Balances 


TOP WEIGHING SPEED AND 
ACCURACY AT NEW LOW PRICES 


e Increased Optical Range 
e Priced Below All Comparable Balances 
e Full Sensitivity Under All Loads 
e Patented Ring-Weights Exceed NBS Class S Tolerances 
e Patented Air-Damping Unaffected by Pressure Changes 
e Plastic Housing Insulates Against 

Temperature Variations 
Two high-speed analytical balances have been added to 
the versatile Mettler ““Multi-Purpose” line. They have the 
speed and accuracy of Mettler’s other world-famous an- 
alytical balances . . . at prices $100 and more below any 
comparable balance. 

The H-15 Macro Balance has a capacity of 160 grams 
and an accuracy of +0.05 mg in differential weighings 
on the optical scale. It is $125 less than the older Mettler 
B-5. The H-16 Semi-Micro model takes loads up to 80 
grams and has +.002-mg accuracy in the optical range. 
It is $100 less than the comparable Model! B-6. 


Both balances have an optical range of 200 mg... 
almost double that of the ““B” balances. This means that 
more weighings can be made entirely on the optical scale, 
at maximum accuracy and speed. Ten to twenty seconds 
is ample; loads up to the full capacity of the balance can 
be “dialed”’ in thirty seconds. 

Like all Mettler balances, the H-15 and H-16 are de- 
signed for substitution weighing under constant load... 
hence, at constant sensitivity. Their single beam-arm elim: 
nates the inherent lever error of double-pan balances. Two 
sapphire knife-edges, instead of the usual three, reduce 
bearing errors. Patented ring-weights and air-damping 
reduce other sources of weighing errors. The molded 
plastic housing insulates against temperature changes. 

There is now a Mettler Type H balance for nearly every 
laboratory application, priced in proportion to their in- 
creasing accuracy. Write today for a booklet describing 
the design and performance of all five balances in this 
versatile series: 109 Fisher Building, Pittsburgh 19, Fa 
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4 temperature to. 120° 
up to 10 chromatograms 


a are dried safely and efficiently in this new Force 
Air Drying Oven which features a roll-out rack with removable staip. 
less steel rods for holding up to ten sheets of paper 1844” x 2214" 
An accurate hydraulic thermostat controls the temperature from slightly 
above room to 120° C.— indicated on a panel-mounted dial thermomete, 


The oven can be operated either by (1) blower for room temper. 
ture drying, or (2) heater for controlled air drying. The main switch 
permits you to select the operation you wish. Intake and exhaug 
dampers adjust air recirculation and venting. 


The interior of the oven is stainless steel; exterior, warm beig 
enamel. Inside dimensions are: 21” wide x 1814” deep x 24” high; 
outside dimensions: 27” wide x 23” deep x 39” high. Write for furthe 
information. 
0-8140X Chromatography Oven for 115 volts AC (1000 watts) .............. $695.00 


long wave and short wave units 
adjustable to 4 positions of height! _ 


Hee is a portable viewing cabinet that features long wave (3660 a.u.) 
and short wave (2537 a. u.) powerful high. intensity ultra vide 
lamps, plus a white light that permits in-cabinet marking of chromate 
grams. Maximum darkness is provided, insuring brilliant fluorescence 
in the cabinet—regardless of outside light conditions. The eyepiece 
of flexible Urethane, permits relaxed, easy-on-the-eyes viewing! 


Both the long wave and the short wave units in the Chromato-Ju 
are readily removed from the cabinet for other laboratory uses. Wher 
used in the cabinet, they can be adjusted to vary the vertical heighi- 
particularly important when dealing with steroid paper chromatograms. 
No better lab unit exists for ultra violet paper chromatography or get 
eral fluorescence analysis. Detailed descriptive brochure sent on request 
L-2864-2X Chromato-Vue, size 24” L x 15” W x 12%,” H, made of sturdy 


all-metal construction, finished in durable grey Hammertone. 
Operates on 110-125 volt, 50-60 cycle AC. Price (complete) ....$289.75 
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AUDIOHM 
THERMISTOR 


...- for determining melting points by use of a thermistor 
in place of mercury-in-glass thermometers 


Advantages: a AUDIOHM THERMISTOR KOFLER HOT STAGE ASSEMBLY, Thomas. 
a For determination of micro melting points and other fusion phenomena 

e Can be used with any _ temperatures without removing the eye from the microscope. 
Thomas-Kofler i Other advantages of the thermistor method are faster response, obtained 
Hot Stage ee by locating a smaller sensor closer to the field of observation than is possible 
with a thermometer, and the elimination of stage-calibrated thermometers. 
¢ Audible signal permits Uninterrupted observation of fusion through all phases is made possible 
uninterrupted by measuring temperature as a function of thermistor resistance, which 
observation can be determined at any given instant by manually nulling the audible 


bridge signal. Dial reading remains unchanged and can be recorded sub- 


e Single sensor for entire sequently. The Bridge Alarm, offered as an optional accessory, signals 


temperature range re approach to a preset balance point, permitting the operator to leave the 
‘stage unattended while it heats or cools. 
e Faster response | The assembly shown above consists of Thomas-Kofler Hot Stage— 
described on pp. 877 to 880, incl., of our catalog—with the following Audi- 
u.) ¢ Simple graphic reader ohm Thermistor accessories in place of the usual thermometers: 
olet converts resistance Thermistor Hot Stage Attachment. A chromium plated, circular brass 
ate values to temper- block, with 1 mm bead type thermistor. Fits directly on any Thomas-Kofler 
nee ature readings Hot Stage in place of detachable rim. 
aCe , Audiohm Resistance Bridge. Range 0.2 to 2,500,000 ohms, 1000-cycle output; 
¢ Bridge Alarm permits _ with phone jack for earphones, and octal socket in rear to take Bridge Alarm. 
unattended heating Earphones. For attachment to Resistance Bridge to detect null point of 
Pp and cooling of Stage audible signal. 
hen Thermistor Temperature Computer. A circular slide rule on 16-inch square 
i- plastic base plate. For converting resistance values directly to temperature 
i readings in the range 20° to 350° C. 


6887-C2. Audiohm Thermistor Hot Stage Assembly, Thomas-Kofier, complete 
as illustrated, consisting of Hot Stage with transformer, Thermistor Attachment for the 
i stage, Audiohm Resistance Bridge, Earphones, and Thermistor Temperature Computer; 


without Microscope or Bridge Alarm. For 115 volts, 50 or 60 cyc. a.c..........- 422.95 

| 887-B. Thermistor Hot Stage Attachment, Resistance Bridge Alerm, , Buzzer 

9.75 only, for use on Thomas-Kofler Hot Stage. . 50.25 12.00 
Resi: Bridge, Th Audi- 6884-F. Thermistor Temperature 


ARTHUR H. THOMAS COMPANY 


ee More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT 3RD ¢ PHILADELPHIA 5S, PA. 
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New Reinhold Books 


Current information on all aspects from twenty-four specialists . . . 


MANUFACTURE OF SULFURIC ACID 


ACS Monograph No. 144 


edited by WERNER W. DUECKER, Texas Gulf Sulphur Company 


and JAMES R. WEST, Mellon Institute 


Now after many years’ anticipation, the only book in 
English covering this fundamentally important topic. 
Twenty-four specialists provide thorough, up-to-date 
descriptions of the modern sulfur burning contact plant 
and its modifications for other raw materials in this 
new monograph. It is the only current treatment of 
sulfuric acid manufacture as practiced in the U. S. In 
addition, the book presents significant information on 
present-day economics; industry trends; the contact 
and sludge acid processes; waste acid reclaiming; han- 
dling, storing and shipping raw materials; sulfur purifi- 


CONTENTS: Review of the Sulfuric Acid Industry; History 
of the Manufacture of Sulfuric Acid; Brimstone as Raw 
Material for Acid Manufacture; Sulfide Ores As Raw Ma- 
terials for Manufacture of Sulfuric Acid; Other Raw Ma- 
terials for Acid Manufacture; Sulfur Melters; Separation 
of Impurities from Sulfur; Sulfur Burners; Pyrites and Sulfide 
Ore Burners or Roasters; Cleaning, Cooling and Drying of 
Gases; Chamber Process for Manufacture of Sulfuric Acid; 
The Theory of the Contact Sulfuric Acid Process; Contact 
Masses in Practical Use; Practical Aspects of the Contact 


1959, 475 pages, $12.50 


cation; equipment and practices; concentrating aci|; 
gas treatment; minimizing air pollution; health and 
safety measures; and handling, storing and shipping. 
Special topics appearing for the first time are cost com- 
parisons of the contact process using different raw 
materials, the treatment of stack effluents, and modern 
theory of the catalysis in contact converters. The edi- 
tors and authors cover every conceivable aspect of their 
subject from the viewpoint of long and outstanding 
experience. 


Sulfuric Acid Plant; Modern American Contact Plants; 
Other Methods of Making Sulfuric Acid; Recovery of Sulfuric 
Acid from Inorganic Waste Materials; Recovery of Sulfuric 
Acid from Organic Waste Materials; Concentrating Sul- 
furic Acid; Processing of Waste Gases from Sulfuric Acid 
Plants; Economics of the Sulfuric Acid Industry; Potential 
Health and Safety Hazards and Their Control; Handling, 
Storing and Shipping of Sulfuric Acid; Analytical Procedures 
Used in Sulfuric Acid Plants; Appendix. 


CHEMISTRY OF PLANT GUMS AND MUCILAGES 
ACS MONOGRAPH No. 141 


by F. Smrru, Professor, Institute of Agriculture, University of Minnesota 
and R. Montcomery, Associate Professor, Dept. of Biochemistry, State University of Iowa 


HANDBOOK OF INDUSTRIAL RESEARCH MANAGEMENT 
edited by Cant Hryet, Management Counsel, with contributions by over eighteen experts 


1959, 600 pages, $18.00 


1959, 520 pages, $12.00 


PERFORMANCE OF LUBRICATING OILS, Second Edition 


ACS MONOGRAPH No. 143 


by H. H. Zumema, Product Applications Department, Shell Oil Company 


AMINO RESINS 
Reinhold Plastics Applications Series 
by Joun F. Bats, Chemical Consultant 


INTRODUCTION TO RUBBER TECHNOLOGY 
A publication of the Rubber Division of the ACS 


1959, 217 pages, $7.00 


1959, 256 pages, $4.95 


edited by Maurice Morton, Director, Institute of Rubber Research and Professor of Polymer Chemistry, 


University of Akron 


1959, 600 pages, College Edition $8.35 


Send today for your Ou- AAfeproval copies 
REINHOLD PUBLISHING CORPORATION, Dept. M-562, 
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SARGENT 
ANALYTICAL OVE 


HEAT TRANSFER BY RADIATION AND CONDUCTION 


OVER FOUR SQUARE FEET OF WORKING AREA 


DIRECT READING, SINGLE TURN TEMPERATURE 
ADJUSTING DIAL 


OPERATING RANGE, 35° TO 200°C 


ALL INSIDE METAL AREAS AND AIR VOLUME 
COINCIDENT IN TEMPERATURE WITHIN + 2%°C 
WHETHER UNLOADED OR FULLY LOADED 


@ TEMPERATURE AT ANY POINT CONSTANT WITHIN 
+%°C WHETHER UNLOADED OR FULLY LOADED 


$-64080 OVEN—Analytical, Radiation-Conduction Type, Double Wall, 
200°C, Sargent. A new laboratory analytical oven designed 
to emphasize conduction and radiation as modes of heat 
transfer and to minimize the contribution of convection, 
thereby achieving an unprecedented uniformity of tempera- 
ture throughout the entire cubic space of the isolated 
aluminum interior chamber. 


The inner chamber is obstruction free. Three removable 
flat aluminum shelves and a flat bottom area provide over 
four square feet of useable space for moisture samples. 


Heat is applied at a very low gradient and over a wide 
area from a nickel-chromium ribbon element in woven glass 
sleeving. 24% inches of fiber glass insulation results in low 
wattage requirement and permits temperature to be regu- 
lated by a special Sargent heavy duty, bimetal regulator. 

Temperature is adjusted by simple rotation of a single 
turn disk on the lower panel. A dial type thermometer is 
mounted on the door. 

Constructed of heavy gauge, welded steel, finished in 
baked enamel. Inlet and outlet vents are provided. The 
oven door automatically opens if pressure builds up inside. 

Range, 35° to 200°C; inside width, 14 inches; inside 
height, 13 inches; inside depth, 12 inches; outside width, 
19 inches; outside height, 2214 inches; outside depth, !6 
inches; net weight, 60 Ibs. Complete with three shelves and 
thermometer. For operation from 115 volt, 50 or 60 cydle 
$165.00 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


This series of articles presents a survey of the basic principles, 


characteristics and limitations of those instruments which find important appli- 
cations in chemical work, running the gamut from balances and burets to servo- 


mechanisms and spectrometers. 


The emphasis is on commercially available 


equipment; approximate prices are quoted to indicate the erder of magnitude of 


cost of the various types of design. 


pH Meters (Continued) 


In choosing a pH meter from among the 
many commercially available models, the 
following factors should be considered: 
(1) number of pH determinations to be 
made per working day, (2) accuracy re- 
quired in the measurements, (3) nature of 
the ambient conditions under which 
measurements will be made, (4) intelli- 
gence and technical training of operators 
of the instrument, and (5) importance of 
adaptability to potentiometric titrations 
and continuous recording. 

Laboratory pH meters currently avail- 
able in the U. S. range in price from $100 
to over $1000, reflecting a wide variation 
in accuracy, speed, freedom from inter- 
ferences, degree of multifunctionality, and 
convenience of manipulation. 

Electrometric pH measurements accu- 
rate to +0.2 pH units are relatively easy 
to make, and the instrument used may be 
simple and inexpensive. However, it 
should be appreciated that colored indica- 
tors and indicator papers are also capable 
of this kind of accuracy, and are much 
cheaper than an electronic device. A pH 
meter of 0.2 pH unit accuracy is preferred 
over indicators in the monitoring of in- 
accessible or remote solutions, or in making 
a large number of measurements in a 
short time. 

Most commercial pH meters find their 
greatest usefulness in providing measure- 
ments with an accuracy of +0.1 to 0.01 
pH units. For work of this order of 
accuracy, the limiting factor is often not 
the electronic instrument, but the electro- 
chemical system; i.e., the characteristics 
of the electrodes and the solution in which 
they ure immersed. One important source 
of error is due to temperature, for not 
only does the proportionality factor be- 
tween emf and pH vary with temperature, 
but ionization equilibria and junction 
potentials also have significant tempera- 
ture coefficients. Consequently, the most 
accurate work should be performed on 
solutions whose temperature is controlled, 
or, at least, measured, and the meter 
should be calibrated and standardized 
with buffer solutions maintained at the 
Same temperature. For +0.01 pH ac- 


curacy, the temperature should be known 
to +2°C, 


Another important source of error in 
pH measurements is the junction potential 
existing at the interface between the 
reference (calomel) electrode and the solu- 
tion. If this junction is not made in a 
reproducible way each time the electrodes 
are immersed in a solution, errors as large 
as several tenths of a pH unit can result. 
In addition, the surface of the glass elec- 
trode must be kept clean of any film or 
sediment. 

Some commercial pH meters are read- 
able to 0.005 to 0.001 pH unit, and are 
reproducible to almost this degree. Such 
measurements may have value in provid- 
ing relative information, such as the rate 
of variation of acidity, or the location of an 
equivalence point, but it is unlikely that 
the pH in most systems can be given 
absolute significance beyond the 0.01 
level. For a basic discussion of the prob- 
lem of relating meter readings of voltage 
to hydrogen ion concentration or activity, 
see Feldman, I., Anal. Chem., 28, 1859 
(1956). 

The direct-reading pH meters are 
quicker and easier to use than the null- 
balance instruments, but are generally less 
accurate. If the amplifier circuits of both 
types of instruments functioned perfectly 
and introduced no errors, the accuracy of 
a null-balance instrument would be limited 
by the accuracy of its slidewire; the 
direct-reading meter would be limited by 
the accuracy of the meter scale. Slidewire 
accuracies are generally 0.1% or better: 
meter scale accuracies are usually of the 
order of 1%. 

In most laboratory situations, the 
greater part of the time consumed in 
making a pH determination consists in the 
manipulation of the glassware and solu- 
tions, including the cleaning of the elec- 
trodes between samples. The time for 
finding the null balance is generally under 
30 seconds. Hence, if a number of 
different solutions is to be measured, with 
rinsing of the electrodes between samples, 
a direct-reading meter will not represent 
an important time saving. On the other 
hand, a direct-reader is indicated if it is 
desired to follow the change in pH of a 
single solution with time conveniently, or 
to use a continuous recorder to obtain a 
permanent record. Many people find 
the direct-reading type of instrument 
more pleasant to use because it releases 
them from the psychological burden of 
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feature 


concentrating on the adjustment of a 
balancing dial. 

If the pH meter will be used in a labora- 
tory where there are nearby motors, 
pumps, stirrers, oscillators, fluorescent 
lights, or other ac devices, special attention 
must be paid to adequate shielding of the 
solutions, electrodes, and input circuit. 
An equally serious problem is presented 
by high ambient humidity, which can 
create leakage paths across the input or in 
the electrometer tube circuit. If condi- 
tions such as those mentioned above pre- 
vail, the user should make certain that 
the pH meter he has chosen is specifically 
designed for adequate accuracy under such 
conditions. 

All pH meters require both standardizu- 
tion and calibration from time to time. 
Some commercial models are designed to 
make these operations as simple and free 
from the necessity of thought on the part 
of the operator as possible. The impor- 
tance of this feature is inversely propor- 
tional to the intelligence and technical 
competence of the instrument operator. 
Of course, even highly intelligent, compe- 
tent operators welcome simplicity of 
manipulation in an instrument. 


Standardization and Calibration 


The distinction between the terms 
standardization and calibration as they are 
generally employed in the instruction 
manuals accompanying pH meters may 
be appreciated by a consideration of the 
diagrams in Figures 9 and 10. 


VOLTAGE 
ACTUAL 
vocrace 
GRADIENT 
INSTRUMENT 
SCALE 


B- 


al 
q 
Figure 9. Standardization of the scale of a 
potentiometric instrument consists in adjusting 
the slidewire current until the actual voltage 
gradient (or /R-drop) equals the spacing on the 
inscribed scale. 


The process of standardization in a 
potentiometer-type circuit consists in 
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from cloudy products | 


with a Coleman 
Nephelometer 


Where .sales depend on clarity of liquid, it can 
truly be said that “he that regardeth the clouds 
shall not buy!” To establish standards and main- 
tain uniform clarity, the Coleman Nephelos Sys- 
tem offers precise measurement of precipitates in 
suspension without filtering, washing, drying or 
weighing. The tremendous saving in time alone 
is obvious to every thinking chemist. 


The Coleman Nephelos System is based on a 
set of permanent, numerically related Nephelos 
Standards and a photoelectric instrument which 
is strictly linear in its response to scattered light, 
even at intensities far below the visible level. Two 
instruments are available: The Model 7 Photo- 
Nephelometer for nephelometry only, and The 
Model 9 Nepho-Colorimeter which also incor- 
porates an excellent filter-photometer system. 


Write for Bulletin B-246, describing Coleman Cer- 
tified Nephelos Standards and Coleman precision 
nephelometers. 
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adjusting the voltage gradient in tle 
slidewire to correspond with the markings 
on the instrument dial or scale. Th:t 
is, if the spacing between major divisio:.s 
of the scale (say, from pH = 6.00 to 7.0\)) 
is, e.g., 1 inch, then it is necessary th:t 
each inch of the slidewire have a voltave 
drop of 59.2 millivolts (= 2.303 RT/F) at 
25°C. As shown in Figure 9, this is 
easily accomplished by means of an ai- 
justing resistor in series with the slide- 
wire. 

In direct-deflection pH meters, stand- 
ardization consists in adjusting the am))li- 
fication factor of the electrometer tube, the 
cathode or screen grid voltage, or a shunt 
across the read-out meter, until the change 
in deflection of the meter needle for a 
given pH change coincides with the spacing 
of the markings on the meter face. [The 
first two parameters mentioned above do 
not apply to instruments employing high 
gain negative feedback amplifiers. } 

Calibration involves adjusting the abso- 
lute value of the voltage across the (stand- 
ardized) slidewire so that the markings of 
the scale may be read directly in terms of 
pH units or millivolts. For example, as 
shown in Figure 10, a pair of variable 
resistors may be connected at opposite 
ends of the slidewire, so that they function 
in inverse relation to each other. As 
one is adjusted to increase its resistance, 
exactly the same amount of resistance is 
removed from the other, keeping the total 
resistance of the pair constant. Hence, 
the voltage gradient across the slidewire is 
not affected by these controls, but the 
magnitude of the voltage at any point may 
be shifted up or down by this adjustor. 


SETTING 
actuac| 
VOLTAGE 

INSTRUMENT 
SCALE 
AB AB 
}—> 


Fig. 10. Calibration of a potentiometer slide- 
wire by means of ganged variable resistors to 
make the markings on the dial direct-reading in 
true voltage. 


In direct-reading pH meters, tlis type 
of calibration is accomplished by ac usting 
the bias voltage of the grid of a vacuum 
tube, i.e., the potential of this grid relative 
to its cathode when there is no input 
signal. 


Testing a pH Meter 


A very useful device to have in aly 
laboratory that depends upon the relis- 
bility of pH meter measurements 's 4 pH 
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meter tester. Such a test instrument 
should be capable of checking the stand- 
ardization of the pH meter, as well as of 
measuring the grid current in the input 
circuit. An appropriate device can be 
constructed in the laboratory without 
great difficulty (see Bates, R. G., “Elec- 
trometric pH Determinations,” p. 276 ff). 
A handy commercial unit is available 
from Photovolt Corp., New York 16. N. Y. 
(Model 25 Tester, $68). The circuit is 
shown schematically in Figure 11. The 
110 v ac from the line is stepped-up in 
voltage by a transformer, rectified, and 
filtered (by condenser C). The gas 
discharge (‘‘glow”’) tubes, OA2 and 5651, 
have the property of maintaining a con- 
stant voltage across their electrodes, in- 
dependent of fluctuations in the supply vol- 
tage, as long as these fluctuations are not 
too large. Thus, a rather constant refer- 
ence voltage is available across the output 
terminals. This is made to correspond to 


A 


Figure 11. Schematic diagram of the circuit 
> Photovolt Corp. Model 25 pH Meter 
ester. 


the voltage difference between a glass 
electrode in buffers of pH 4 and 7 respec- 
tively. It will, therefore, also correspond 
to the difference between pH 7 and 10. 
This voltage is applied to the pH meter 
through a large (250 megohm) resistor, 
thus simulating the high internal impe- 
dance of the glass electrode. If the pH 
meter is ‘‘zero-ed in’ at pH 7, and the 
tester is applied, it should cause the meter 
to rebalance at 4.00 or 10.00, depending on 
the polarity. This procedure permits one 
to check the electrical circuitry of the pH 
meter without suffering the ambiguity of 
not being sure that the electrodes or buffer 
solutions are functioning properly. It 
should be noted that the calibration of a 
high quality pH meter can be checked 
Within the tolerance of the instrument only 
by using a voltage source that is more 
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For the laboratory: Coleman Model 18A pH Meter AC 
line-operated 0.14 pH, 0-1400 mv, with connections for 
automatic titration. Ready to use, $230.00. - 

For full details ask for Bulletin B-221 


For Portability: Coleman Model 20 ““Compax’” I, 
An ingenious new approach to pH measurement. 
Battery-operated, self-contained, single control. 
Complete with all chemicals ready to use, $200.00. 
For full details ask for Bulletin B-248 
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accurate than that calibration. The 
accuracy of the reference voltage in the 
Photovolt Tester is probably not better 
than +0.02 pH unit. 

To measure the grid current, the tester 
is used as follows. The pH meter is 
“‘zero-ed in’’ with the electrometer tube 
grid connected directly to its cathode. 
In most pH meters, this corresponds to 
the setting of the pH slidewire at 7.00. 
Then, without changing any of the dial 
settings, the input of the pH meter is 
connected to the tester, which is equivalent 
to placing a 250-megohm resistor between 
grid and cathode of the electrometer tube. 
Any change in the deflection or balance 
point of the pH meter is due to the flow 
of grid or leakage current through the 
250-megohm resistor, and the magnitude 
of this current can be readily computed 
from this measurement. 

With the foregoing as background, we 
are now ready to consider the design of 
the various common commercial labora- 
tory pH meters. In the following. most 
of the data given relative to accuracy and 
reproducibility are taken from manufac- 
turers’ literature, and in some cases may 
be optimistic. For example, if the meter 
is standardized with a reliable buffer solu- 
tion having a pH value close to that of the 
test solution, accurate results are possible 
even with an inferior instrument. A 
high quality, precision meter should be 
capable of 0.01 pH accuracy even when 


standardized with a buffer solution several 
units away from the test pH. 
Beckman Instruments, Inc. 


Beckman pH meters are more widely 
distributed in laboratory use than those 


Figure 12. Simplified schematic of the circuit 
of the Beckman Model G pH Meter. The actual 
circuit contains tetrodes instead of the triodes 
shown here, and has additional resistors, switches, 
etc. 


of any other make. The Model G 
($475, complete with electrodes) is a 


classic example of the null-balance elec- 
trometer circuit. A simplified diagram of 
the circuitry employed in this instrument 
is shown in Figure 12. 

The current models of this pH meter 
contain two vacuum tubes: a No. 932, 
which is the electrometer tube, and a N», 
931, which amplifies the output of thie 
former. The current flowing through t!ie 
932 tube is controlled by the difference of 
potential between its grid and cathoce. 
The magnitude of the current reaching t|ie 
plate of this tube determines the potential 
at the lower end of R, (because of the 
IR-drop in that resistor), and since this 
point is connected to the grid of the {31 
tube through the grid bias battery, Z,, its 
potential is added to the total bias on that 
grid. This is an example of a single-stige, 
direct-coupled amplifier. Thus, the de- 
flection of the meter needle is a measure 
of the potential on the grid of the elec- 
trometer tube. 

The potential on the grid of the 932 
tube is composed of (1) the potential 
difference between the sensing and refer- 
ence electrodes in the solution under study, 
plus (2) the potential difference between 
the sliding contact on the ‘‘pH”’ slidewire 
and that on the “zero adjust’’ slidewire, 
plus (3) the potential of the sliding contact 
on the ‘‘No. 1” variable resistor. 

The role of each of the variable adjust- 
ments can best be appreciated in terms of 
the sequence of operations that are carried 
out in the course of a pH measurement. 


A. With the switches S, S’ in the “1” 
(Continued on page A600) 


A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier plug-in units. 


* Single range 0-14, scale length 3”, readable to 0.1 pH uni. 

* Fully stabilized, simple, compact, available with carrying case. 
© A full-fledged pH meter isable with all types of electrodes. 
Write for Bulietin #195 $135.— 


Line-Operated Model 115 

* Single range 0-14, scale length 4”, readable io 0.05 pH unit. 

Temperature control 20-60°C, available with carrying case. 

* Additional millivolt scale for redox meosurements and titrations. 


Write for Bulletin #225 $175.— 


Line-Operated Model 110 
* Single range 0-14, scale length 7”, readable to’ 0.02 pH unit. 

_* Temperature control 0-100°C, voltage selector for 80-260 volts. 
* Available with carrying cover & baseboard for bottles, beakers. 
Write for Bulletin #105 $235.— 
Battery-Operated Model 125 
* Single range 0-14, scale length 5%", readable to 0.03 pH unit. 
* Only 3 batteries, standard radio type, 2,000 hours of service. 

* Available with carrying frame for instrument, beakers, bottles. 
Write for Bulletin #118 $195.— 


See also Bulletin #138 on pH Meter Tester Mod. 25 for checking the performance 
of pH meters without electrodes or buffers, applicable to pH meters of any make. 
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position, the meter needle is brought to ‘ 0” 
(which is not zero current, but rather an 
arbitrary reference current) by adjust- 
ment of the No. 1 control. This varies 
the potential of the cathodes of the vacuim 
tubes and permits the instrument to be 
adjusted to compensate for aging of the 
vacuum tubes and batteries. 

B. The temperature adjust is then set 
in accordance with a scale marked in 
terms of the temperature of the electrocles, 
This inserts a known resistance in scries 
with the pH slidewire which is of the 
proper magnitude to limit the current toa 
value that will give the correct voliage 
gradient for the temperature involved, as 
governed by the Nernst equation. This 
is, therefore, a form of standardization 
control. 

C. With the switches S and S’ in the 
“2”? position, the No. 2 control is adjusted 
until the meter needle comes to its “zero,” 
or reference point. This places the stand- 
ard cell in series with the slidewire, and 
attaches the electrometer cathode to one 
side of the standard cell, and the grid to 
one side of the slidewire. This permits 
adjustment of the slidewire current to a 
constant reference value, by using the 
electrometer tube grid-to-cathode poten- 
tial as the indicator. Actually, this ad- 
justment regulates the current through the 
“zero adjust’’ slidewire, but since the 
‘“‘»H”’ slidewire is in parallel, its current 
is also automatically regulated in the 
process. 

At this point, the instrument has been 
standardized (cf. Fig. 9). It now remains 
to perform the calibration. 

D. With the switches in the “1” 
position, and the electrode pair immersed 
in a buffer solution of known pH, the 
pH dial is set to the pH of the buffer, and 
the push-button switch is depressed. 
The meter needle is brought to its refer- 
ence point by means of the “zero adjust” 
control. Depressing the push-button 
switch disconnects the grid of the elec- 
trometer tube from its cathode, and con- 
nects it instead to the sensing electrode. 
Varying the “zero adjust’’ changes the po- 
tential of the electrometer tube cathode. 
Bringing the meter needle to “zero’’ with 
the electrodes in the buffer is equivalent to 
displacing the voltage scale up or down, 
as in Figure 10, until the voltage of each 
point on the pH slidewire coincides with 
the dial markings. 

The instrument is now both standard- 
ized and calibrated, and may be used to 
determine pH’s of unknown solutions. 

The Model G pH meter is reproducible 
to +0.01 pH unit over the range |) to 13, 
and can be used as a millivoltmeter with s 
range of 1300 mv. The grid current 's 
less than 2 amperes. 

A modification of this device is vailable 
as the Model GS ($625, complete with 
electrodes). This meter is desi-ned to 
provide sensitivity to +0.0025 units. 
It contains the same circuit as th: Model 
G, with two exceptions. (1) |e 2% 
adjust resistor is a ten-turn “!!:lipot, 
which can be set with 10 time- greater 
precision than a single-turn vari: | resi* 
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ing tools. 
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lower ash content on the market. In fact, ash con- 
tent of S&S Quantitative Papers is considerably 
lower than all other papers we have tested — less 
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And, improved S&S methods of research coupled 
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unsurpassed precision. 
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cal Filter Papers—the finest, most precise filter 
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more. If you would like to receive a free S&S 
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tor. (2) The read-out meter is approxi- 
mately 20 times more sensitive than the 
one used in the Model G. 

In order to permit the instrument to 
have the wide range of the Model G, 
coupled with a much higher sensitivity 
over a narrower range, the read-out meter 
is connected in the manner shown in 
Figure 13. When the selector switch is in 
position A, the meter is shunted by the 
resistor 2, which reduces its sensitivity to 
that of the Model G’s meter. When the 
selector switch is in position B, the meter 
is being used at full sensitivity, and is 
“bucked’’ by the battery Em, which has 
the effect of cancelling out the major part 
of the current flowing through it. This 
arrangement makes it possible to use a 
highly sensitive meter to show up small 


fluctuations in a large current without 
running the risk of driving the meter 
needle off scale or burning out the meter 
coil. The bucking current essentially 
displaces the origin of coordinates of the 
meter to a point to the left of the scale 
zero. 

When the instrument is being used at 
maximum sensitivity, the meter is brought 
to its “zero’’ position by using the pH 
slidewire as a coarse control, and the zero 
adjust as a fine control. The latter set- 
tings have no absolute significance, but 
are used to provide information about 
relative pH’s. 

All the other Beckman pH meters are 
direct-deflection-type instruments. The 
Model H-2 is a line-operated electrometer- 
amplifier with feedback _ stabilization. 
This model is no longer in production, 
having been replaced by the Zeromatic; 
however, since many of these instruments 
are still in use, the design features will be 
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discussed here. A simplified version of 
the circuitry is shown in Figure 14. 

The sensing electrode is connected to 
the grid of the 932 electrometer, and eon- 
trols the current through the tube. This 
affects the potential of the plate (point .‘), 
which is direct-coupled to the grid of the 
next stage of amplification, the 1U5 tube, 
This in turn is direct-coupled to the 6A}<6, 
so that the current flowing to its plate 
(point C) is a function of the original in- 
put voltage, and the 7R-drop through ‘he 
27,000-ohm plate load resistor is a meas'ire 
of that input. The voltage differeiice 
between C and D causes the meter defiec- 
tion. 


B+ 


Figure 13. Read-out meter arrangement of the 
Beckman Model GS pH Meter. In position A, 
the meter is shunted by R, and has low sensitiv. 
ity. In position B, E,, bucks out the major por- 
tion of the current, and meter shows up small 
fluctuations with high sensitivity. 


The feedback stabilization is produced 
by the part of the circuit involving the 
resistance from E to O. To understand 
its role, consider that a fluctuation has 


Figure 14. Basic circuit of the Beckman Model 
H-2 line-operated pH meter. The regulated 
power supply section is not shown; tubes repre 
sented as triodes in the diagram are actually 
tetrodes or pentodes in the instrument. 


occurred in the power supply so that the 
voltage across the circuit has decreased. 
This lowers the potential at A (since It's 


(Continued on page A608) 
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ASCO LABORATORY GLAND 


IN 4 STANDARD TAPER SIZES 


The ASCO Iaboratory gland is available in four sizes, 
24/40, 29/42, 34/45 and 45/50, standard taper, and 
is supplied for either 6 mm. or 10 mm. shafts or tubing. 
The body of gland is Teflon and is suitable for use with 
any materials, except metallic sodium. The ASCO 
gland offers many advantages over mercury sealed 
stirrers or precision bore stirrers, both price-wise and 
performance-wise. The gland is vacuum-tight to 5 X 
10-§ mm. Hg. As a_ ther- 
mometer port, it allows stand- 
ard thermometers to be used 
with standard taper joints and 
in addition allows depth reg. 
ulation of the thermometer bulb. Gas entry tubes may be 
simply and properly adjusted to any flask with standard taper 
joints. ASCO glands are almost indestructible, chemically inert, 
wear compensating and universal in use. 


FEATURES 


®@ Requires no special shafts or tubing 

®@ Inner and Outer “O” ring seals 

@ Tefion® construction 

Non-contaminating 

@ Will not wear loose 

@ May be used as a stopper 

© Operates at temperatures as high as 200° C. 


@ Will not “Freeze” 
@ Thousands in use 
Non-breakable 
© Pays for itself 


Cat. No. JC-94438 ASCO LABORATORY GLAND. Prices listed are for gland only. 


F Joint 24/40 29/42 34/45 45/50 
Each $11.75 $13.50 $14.75 $17.50 
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“QUORN” STANDARD 
TAPER SLEEVES 


FEATURES 


Long life—can be easily cleaned, and used 
almost indefinitely. 


taminati attacked by metallic 
sodium only. 


No “freezing” No leakage 
Self-lubricating Vacuum-tight 


Heat resistant from—75°C to 300°C. 


The ASCO Sleeve provides a vacuum-tight seal to a ground joint without grease wherever 

used. The Sleeve is an elongated cone of polytetrafiuoroethylene film, 003” thick, ac- 

curately tapered to fit tightly over the male ground glass cone, in sizes from 10/30 to 

= inclusive. Sleeves eliminate freezing of joints and contamination from stopcock 
ricants. 


JC-100958 “QUORN” STANDARD TAPER SLEEVES 
F Joint Size 10/30 14/35 19/38 
$1.50 $1.55 $1.60 


34/45 40/50 45/50 
$2.20 $2.49 


, 808 BROADWAY 
« NEW YORK 3,N. 


A NEW 
RINGING- 
INTERVAL 
PRECISION 
TIMER! 


% Marks any length of time from 
minute to 2 hours with a 10 sec- 
ond bell signal 


* Runs for 30 hours with one wind- 
ing 
* Time is set by the center knob 


*% Side levers energize alarm and 
start clock 


The case is made of durable metal 
and is attractively finished in black 
wrinkled enamel which outlasts cases 
made of plastics. 


Dial is 3¥%2” in diameter. Timer 
measures 4%” x 4%" x 2%” and 
weighs 20 ounces. 


Cat. No. JC-46275 
Timer... ....... each $11.25 


LABORATORY 
APPARATUS 


REAGENTS 
AND 
CHEMICALS 
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—new laboratory apparatus made from rugged “hard” glass 


New Kmmax laboratory glassware from 
Kimble may offer you new opportuni- 
ties for greater savings through dis- 
counts. Ask your dealer about them. 
Krimax incorporates Kimble’s high 
standards of accuracy, design and 
workmanship with new durability. 


26015 DISTILLING FLASK. Reinforc- 
ing bead on rim for extra strength. 
Side-tube seal to neck is uniform and 
heavy. Uniform walls, “hard” glass 
construction provide additional 
strength. In sizes from 25 ml capacity 
to 1000 ml. 


22012 DISTILLING RECEIVER. Made 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 
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of KG-33 “hard” glass to withstand 
thermal shock. Calibrated to contain, 
retested for accuracy. Standard taper 
joints carefully ground. 10 ml capacity. 


18130 CONDENSER. Built to with- 
stand thermal and mechanical shock. 


- Sealed-in inner tube has standard taper 


joint and drip tip at outlet. Adapter is 
tooled for accurate stopper fit and 
thick-walled for greater strength. In 
two sizes—300 mm and 400 mm. 


24071 EXTRACTION TUBE. Made of 
heavy, uniform tubing for greater 
strength. Vapor tube protects siphon 
tube. Standard taper joints. Available 


in three inside tube diameters—30, 38 
and 50 mm. 

20007 ASTM GRADUATED CYL- 
INDER. Calibrated to contain. With 
round base (60 mm diameter) to fit 
cooling baths. Reinforcing bead at top. 
Uniform, heavy walls. Assured accv- 
racy of entire scale. Durable markings. 
Complies with ASTM requirements. 
Also available in 25 ml capacity. 

See your Kimble dealer for more de- 
tails or write Kimble Glass Company, 
subsidiary of Owens-Illinois, Toledo 1, 
Ohio. 


KIMAX is available through dealers in the United 
States, Canada and principal foreign cities. 


GENERAL OFFICES + TOLEDO 1, OHIO 
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PRENEATED 
WATER 


INITIAL ELIMINATION 
OF VOLATILE 
IMPURITIES 


RAW WATER INLET 


CONSTANT 


DISTILLED 
WATER OUTLET 


HEATING 
ELEMENTS 


TO PRODUCE PUREST DISTILLED WATER 


1, AUTOMATIC PREHEATING reduces fuel costs. In the 
counter-current condenser, the raw water is heated almost to 
boiling by the latent heat from the condensing vapors. Fuel is 
saved by replenishing the evaporator with this preheated water. 


2. CONSTANT LEVEL CONTROL provides for first vent- 
ing of volatile impurities. The Constant Level Control keeps 
water at a constant, safe level within the evaporator. Since the 
Constant Level Control is open to the atmosphere, the bulk 
of gaseous impurities is eliminated from the preheated raw 
water as it goes into the evaporator. 


3. HIGH VAPOR DISENGAGING SPACE protects 
against foaming, priming and splashing. Because of the 
ample space above the boiling water and the large diameter 
of Barnstead evaporators, vapor velocity is low. Vapors leave 
the boiling surface slowly. Moisture and impurities are not 
carried into the condenser. Entrainment is stopped at the start. 


All Barnstead evaporators are made of copper and brass with 
surfaces contacted by the distillate coated with pure block 
tin to prevent metallic contamination. 


4. EFFICIENT BARNSTEAD BAFFLES are dish-shaped to 
prevent any splash from being carried over and contaminating 
the distillate. Hospital Stills have the famous Barnstead 
“Spanish Prison Q Baffle” especially designed to eliminate 
pyrogens. 


5. CONDENSER VENTING provides dual elimination 
of impurities . . . an exclusive Barnstead feature. In ordinary 
distillation, impurities in a gaseous state are sometimes con- 
tained in the final distillation. Not so with Barnstead. This 
second escape vent and the 10 degree incline of the Barnstead 
condenser separates and expels any last traces of gaseous 
impurities. Thus, a DUAL elimination of volatile impurities 
is accomplished. 


FOR QUICK REFERENCE POST THIS DIAGRAM ON WALL CONVENIENT TO YOUR BARNSTEAD STILL 
STOCKED BY YOUR LABORATORY SUPPLY DEALER 


BBarnstea 


STILL & STERILIZER CO. 


65 Lanesville Terrace, 
Boston 31, Mass. 


80,000 INSTALLATIONS — 80 YEARS EXPERIENCE IN WATER STILL DESIGN 
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A complete new package for classroom 


demonstrations and laboratory experiments in radiochemistry 


Now Nuclear-Chicago offers you this complete system for 
effectively presenting fundamentals of radiochemistry in the 
classroom and performing radiochemical experiments in 
the laboratory. The system, shown opposite, provides 

a sensitive mica-end window counter with mount and sample 
changer, precision decade scaler and timer. The package 
includes our new Radionuclide Set with eight AEC license 
exempt radioactive solutions, pipette, syringe, sample pans 


and instruction manual. The apple is just to tempt you to 


write for full information. Ask for Bulletin No. 131. 


We are also offering you, without obligation, our new 


brochure which contains a collection of 36 papers related to 
training and experiments in radioactivity. Included are 
review articles, descriptions of nuclear courses at both 
large and small colleges and 21 experiments that can be 
performed with the simple, inexpensive 
instrumentation provided in the new Nuclear- 
Chicago package. The articles have been 
reprinted from the JOURNAL OF CHEMICAL 


EDUCATION. Just ask for “Journal Reprints.” 


nuclear-chicago 


®BCORPORATION 


343 E, HOWARD AVE., DES PLAINES, ILL. 
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Carbon Monoxide 


New higher purity ... Convenient, ready to use com- 
pressed gas in 5 cylinder sizes. 


Minimum purity: C.P. Grade 99.5%; Technical 98.0% 


Typical Analysis—Mol % _ C.P. Commercial 


Carbon Monoxide 99.97% 99.70% 
Carbon Dioxide .02% .20% 
02% 
— 008% 08% 


Dew Point -80°F -50°F 


Uses—Laboratory Research and Development in Reduction of ores; Manu- 
facture of olefins, waxes, methanol, higher alcohols, organic acids, esters, 
aldehydes. Suitable for use directly from cylinders and in mixtures for re- 
ducing atmospheres in heat treatment of metals and metal refining. CO can 
be mixed with inert gas backgrounds for instrument calibration in concen- 
trations from 5 ppm to 99% CO. Write for catalog of 80 gases, gas mixing 
services and complete line of regulators and accessories. 
Write for Specifications 
The Matheson Company, Inc. 


Compressed Gases and Regulators East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 


made to your specifications 
at no extra cost 


ALBERENE stone 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. J 
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a point on a voltage divider between ‘he 
low and high voltage parts of the power 
supply), which makes the grid of the 15 
more negative than it had been, decreasing 
that tube’s current. This raises he 
potential at point B (because of the sma ler 
IR-drop in the plate resistor), making the 
grid of the 6AK6 more positive, increa-ing 
the tube current, and thereby decrea-ing 
the potential at C. This last effect lowers 
the potential at point FE. Since the 
reference electrode is connected to E, 
and the grid potential of the 932 ‘ube 
differs from this by a fixed amount (deter- 
mined by the chemical system), this 
chain of events has the effect of making the 
grid of the 932 become more neg:tive 
than it had been relative to its cathode. 
This would tend to decrease the tube 
current, raising the potential at point 4 
(because of the decreased JR-drop in the 
44-megohm resistor), and thereby opposing 
the original effect of the assumed voltage 
fluctuation. Hence, the inverse feedback 
present here stabilizes the output against 
variations in circuit characteristics. 

The feedback can account effectively 
for variations occurring in the circuit 
between the input grid and the read-out 
meter, but not for drifts in the grid bias 
itself. The latter (as well as variations in 
the asymmetry potential of the electrode 
pair) are adjusted for by variable resis- 
tors, in a manner similar to that described 
in connection with the Model G. To 
check the grid bias, the meter is set to 
give a deflection corresponding to the pH 
of a known buffer with the electrodes 
immersed in the solution. Then, the 
electrodes are switched out of the circuit 
and, with a fixed voltage on the electrom- 
eter tube grid, the deflection of the 
meter needle is noted. This is called the 
check-point. For convenience, an auxili- 
ary pointer is mounted in the meter case, 
so that it can be moved by hand to this 
point as a visual reminder of its value. 
Subsequently, dering use of the instr- 
ment, the electrometer screen grid poten- 
tial is adjusted from time to time to keep 
the meter needle at the check-point value 
whenever the electrodes are switched out. 
This procedure obviates the need for 
checking the instrument frequently with 
buffer solutions. 

The Model H-2 has a reproducibility of 
+0.03 pH units, and may be used as 4 
millivoltmeter with a range of 1400 my. 
A special circuit is provided so that 4 
polarizing current of about 10 micr- 
amperes can be applied to the electrodes 
for use in “dead-stop’’ titrations. The 
grid current is less than 2 X 10~!* .mperes. 

An ingenious modification of the Model 
H-2 that eliminates the necessit; for the 
manual comparison of the instrument with 
its check-point by carrying out this 
calibration automatically every -:cond is 
the Zeromatic pH Meter ($295, -omplete 
with electrodes). The input c'rcult 0 
this instrument is shown schem: ically 8 
Figure 15. When the relay is off, the 
voltage difference existing bet cen the 
two electrodes is impressed on ‘he elet- 
trometer tube through a conden::"r, which 


(Continued on page A61.: 
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°OPEN END 
McLEOD 
GAUGE 


COMPRESSES GAS 
BETWEEN TWO MERCURY COLUMNS... 


ELIMINATES CAPILLARY CONTAMINATION ... 
GIVES EASIER, MORE ACCURATE READING! 


Positive Acting Piston and “O” Ring Seals 
Permit Micrometric Adjustment 
of Mercury Meniscus! 


Most simplified and accurate McLeod Gauge yet 
devised! No closed end capillary to become con- 
taminated . . .no needlessly complicating comparison 
capillary ...no more compounding of error in meas- 
uring—one direct reading manometer replaces former 
2 tubes! Rubber “0” ring vacuum sealed piston oper- 
ating in precision bore tube allows micrometric ad- 
justment of mercury meniscus. You get most rapid, 
most accurate readings ever! 


HOW IT WORKS: 

The gas tight piston can be raised by a sliding action 
which in turn raises the mercury level in the reservoir. 
As the mercury level passes the connecting tube, it 
traps a given amount of gas from the system and 
compresses it into the bulb between two mercury 
columns. At this point, the threads of the piston knob 
engage and the mercury meniscus can be micrometri- 
Cally adjusted to the ring marking the exact volume 
of compression. The mercury meniscus in the cali- 
brated manometer tube then reads the absolut 

pressure of the gas in the system. ; 


VG1100 VACUUM GAUGE, OPEN END McLEOD TYPE, 
complete and ready for use but without mercury. 69.50 


Write for Bulletin VG 
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NYLAB... 


intropuces THE ALL NEW 


The widest selection of constant temperature cabinets 
available— advanced design to offer you these out- 
standing features: 


ELECTRONIC CONTROL 
i instantaneous response e trouble-free operation 


TEMPERATURE RANGES TO 325°C 
a new standard for laboratory ovens 


PROVEN TEMPERATURE UNIFORMITY 

| Freas does not dodge the issue—detailed temperature 
uniformity figures are published—backed up by us and 
-by our manufacturer 


Freas can meet all your constant temperature needs 
whether ovens e sterilizers « vacuum work e incubators 
e special purpose—all the facts and figures in a brand 

} new catalog. 


ASK FOR CATALOG 302—AVAILABLE NOW 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13.N Y 


This 100-page book on the desiccating agent 
which has served the chemical and engineering 
industries for 25 years will be sent to you without 
obligation. 


“DRIERITE AND ITS APPLICATIONS” 
provides useful data on the relations of water 
vapor to air and other gases, an outline of the 
properties and behavior of DRIERITE, and 
illustrations of equipment designed for particu- 


lar drying processes. 
The original scientific papers are reprinted in 
full: 


SOLUBLE ANHYDRITE AS A 
DESICCATING AGENT 


1. Preparation & General Characteristics 
2. Drying of Organic Liquids 


The book is completely indexed with many 
references to regeneration, laboratory pro- 
cedures and methods, and industrial practices. 


There will be no sales follow-up to your request. 


W. A. HAMMOND DRIERITE COMPANY 


Xenia, Ohio 


= ; 4 
~ j g 
| 
H 
} 
‘ 
Reach 
designe 
It’s die 
—fine 
| or irre; 
indefin 
Fine 
withou 
Jaws 
plastisc 
holders 
pot. No. CE 
ae | No. CE 
| 
a A610 / Journal of Chemical Education 
— 


GRIP ANYTHING 0 to 3’4° DIAMETER 


The Perfect Laboratory “Assortment” 


Reach for this LaPine Clamp and you’re always right! It is precisely 
designed to do more clamping jobs for you than any other clamp available. 
It’s die-cast aluminum alloy jaws hold any object from 0 to 3%” diameter 
—fine wires, thermometers, beakers, and even separatory funnels—round 
or irregularly shaped. 7 

This genuinely new LaPine Clamp is made like a fine drafting compass, 
yet is rugged enough to withstand the severest laboratory conditions 
indefinitely. 

Fine adjustment (.09” per turn of screw) provides positive clamping 
without springs—either gentle clamping or a bulldog grip. 

Jaws are coated with resilient, chemical- and wear-resistant clear vinyl 
plastisol to protect glassware. The }4"-diameter extension rod fits clamp 
holders or lattice frame clamps. 


Each 


No. CE 76-95 CLAMPS} -c) in lots of 12 


Compact and convenient, LaPine clamp 
holders are accurately die-cast, then dur- 
ably copper- and nickel-plated. They will 
hold firmly all rods from .089” to full %”" 


diameter——any of which can be slipped in from the side. The generous-size thumb screws 
are of aluminum. 


No. CE 77-10 CLAMP HOLDERS} 


Write for discounts on larger quantities. 


DIE-CAST 
ALUMINUM JAWS 


VINYL 
PLASTISOL 
JAW LINING 


NICKEL © 
PLATED 


BRASS 
TRUNNIONS 


STAINLESS STEEL 
T-HANDLE 


STAINLESS 
STEEL PINS 


NICKEL PLATED 
BRASS TUBE 


ARTHUR S.LaPINE and COMPANY 


LABORATORY SUPPLIES » EQUIPMENT « REAGENT AND INDUSTRIAL CHEMICALS 
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CHEMICALS INDUSTRIAL, AGRICULTURAL 


ENERGY CUELS, COMMERCIAL EXPLOSIVES 


j 6 METALS ALUMINUM, BRASS 


@ PACKAGING CELLOPHANE, PAPER PRODUCTS 


@ SQUIBB MEDICINALS, VITAMINS 


@ W INCHESTER-WESTERN SPORTING ARMS, AMMUNITION 


GROWING IN SERVICE 
TO A GROWING WORLD 
... this is the work of 


OLIN MATHIESON 


Olin Mathieson now manufactures 
700 million dollars of products a year 
in its six major fields...operates 62 
plants in the United States, and has 
subsidiaries, affiliates and distribu- 
tion facilities in practically all major 
nations of the free world. These vast 
industrial resources, coupled with 
Olin Mathieson’s emphasis on re- 
search and development, mean new 
and improved products—and higher 
standards of service—for industry and 
the public. Olin Mathieson Chemical 
Corporation, 460 Park Avenue, N.Y. 


SEE EDWARD R. MURROW ON SMALL WORLD" 
— EVERY SUNDAY EVENING. CBS-TV 
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CAPACITY 2610 Gram SENSITIVITY 0.1 Gram 


++ATTACHMENT WEIGHT SET #707 


This handy weight rack fits under base of scale. 


List price $5.00 


Extends 


for complete 
information write for 
FREE bulletin 


capacity to 2610 Gram. 


UNION, NEW JERSEY 


TH ERMAL 
ANA 


NEW 
PRODUCT 
BETTER 
PRODUCT 


CON ITY 
LYSIS 


irves the World! 


SINCE 1935 


NEW SERVICE 
BULLETIN 


NEW 


LITERATURE 


Matched Pairs Hot Wire Filaments (in stock) 


Detectors VPC 
@ Hot Wire 
Thermistor 


T/C Cells—On Stream 


®@ Hot Wire 


Temperature Regulated Cells 
@ Thermistor—to 100° C 


—to 400° C 


GAS GRAND-MASTER—Portable T/C Analyzer 
© Amplified output for readout by 
RUSTRAK or ESTERLINE ANGUS recorders 


Semiconductor 


ial Power S 
or Cells and VEC Detection 


@ Microdial zero control 
@ Low noise for 0-1 mv recorder readout 


New Literature will be mailed upon any request. 
for Service Bulletins on company letterhead. Address Dept. 


GOW-MAC INSTRUMENT COM PANY 
100 KINGS ROAD, MADISON, NEW JERSEY, U.S. A. — Tel. FRontier 7-3450 


Please write 
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charges up to a voltage determined by the 
output of the amplifier. When the relay 
pulls in, the electrodes are disconnected, 
and the pH-measuring circuit is connected 


to a so-called “Corrector Amplifier,” 
through the same condenser. Now, the 
condenser charges up to a voltage char. 
acteristic of the reference state of the pH 
amplifier. This is, therefore, a measure 
of the “null’’ output of the amplifier, just 
as the check-point was in the Model !{-2. 
When the relay drops out again, the input 
from the electrodes is now impresse:! on 
the electrometer tube through the con- 
denser which had been charged to the 
output voltage of the corrector ampifier, 
By causing these voltages to oppose each 
other, the net input is made equal to the 
voltage of the electrode pair, and the 
output of the instrument has been cor- 
rected for the amplifier null. 

Since the relay operates once each 
second, the amplifier characteristics need 
be stable only for one second at a time, 
in order for this correction scheme to 


work. 
CORRECTOR 
AMPLIFIER 
MEMORY 
c. 


REF E. 


Figure 15. hoes circuit of the Beckman Zero- 
matic pH meter, simplified. 


The Zeromatic is reproducible to +0.02 
PH units, accurate to 0.1 unit, has a range 
in pH of 0 to 14 and in volts of 1400 mv. 
The input current is less than 1 x 10- 
amperes. It is designed for application 
also to polarized electrode measurements, 
and has terminals for attachement to a 
potentiometric recorder. The front panel 
controls are push-button operated. 

The Beckman Model N-1 ($310, com- 
plete with electrodes) is a battery-oper- 
ated, direct-reading, electrometer-amplifier 
instrument designed for compactness and 
portability. Reproducibility is +0.02 
pH units, accuracy is 0.05, and range is 
0 to 14in pH and 0 to +420 millivolts. A 
check-pointer is used in maintaining the 
reference condition of the amplifier circuit. 

Model N-2 ($360) is the same electri- 
cally, but has a convenient carrying case 
designed for field use. 

The Pocket pH Meter ($99.50, complete 
with electrodes) is a miniaturized version 
of the battery-operated, direct-reading 
pH meter, weighing only 2 pounds. Itis 
readable to 0.1 pH unit; reproducibility 
and accuracy are somewhat poorer than 
this. The design is basically « simple 
electrometer circuit. 


Next: Conclusion of the survey of con 


mercial latoratory pH meters. 
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These bizarre-looking underpinnings have 
taken a lot of the risk out of ticklish over- 
water helicopter operations. Tough and 
lightweight, they can be inflated in a few 
seconds. They’re made of neoprene-coated 
nylon fabric. 


This year nylon, product of Du Pont re- 
search, is 20 years old. Since its discovery, 
hundreds of new jobs have been created. To 
improve it in the laboratory. To make it in 
the plant. To find new uses. To advertise 
it across the nation. To sell it in world 
markets. These new jobs range from trainee 
to administrator. 


At Du Pont, our business is to discover 
the undiscovered. We don’t find a nylon 
every year, but we come out with new prod- 
ucts often exciting in their degree of im- 
provement over the old. New plastics like 
“Teflon’’* fluorocarbon resins, new fin- 
ishes like “Lucite”* acrylic automotive 
finishes, new families of products like the 
polyesters —“Dacron”* polyester fiber, 
“Mylar”* polyester film, “Cronar”* poly- 
ester film base. 


REG. pat. 


DOUGHNUTS YOU CAN’T DUNK 


How does all this affect your graduates? 


When they join Du Pont they and their 
futures are backed by research, and its 
promise of growth. Each year more jobs 
are created, all the way to the top. 


At the bottom rung of the technical grad- 
uate’s ladder, he is given an actual project 
assignment almost at once and begins to 
learn his job by doing it. All training is 
personalized — tailored to his background 
and interests. It permits periodic evalua- 
tion of performance. Our promotion 
policies are based on the conviction that our 
people should work at the top of their ability. 
It stands to reason, then, that the better their 
training, the more rapid their rise is likely 
to be...and the brighter their future. 


If you would like to know more about 
career opportunities where growth through 
research has been the history and continues 
as the objective, write E. I. du Pont de 
Nemours & Co (Inc.), 2420 Nemours Build- 
ing, Wilmington 98, Delaware. 


* Registered Du Pont Trademarks 


Better Things for Better Living . . . through Chemistry 
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Analyze for 


quickly and accurately witlfBa 


Do you determine phosphorus in foods or beverages—cement and 
building materials—fertilizers or minerals— metallurgical prod- 
ucts or chemicals? 


Whether you are preparing your sample for the extraction of 
phosphorus, or making the final determination by a gravimetric, 
titrimetric, or colorimetric method — there are many ‘Baker 
Analyzed’ Reagents available for your specific needs, each con- 
trolled and labelled to assure you of the highest purity. 


As a phosphate flux: ‘Baker Analyzed’ Sodium Carbonate, Anhy- 
drous Powder, offers you the advantage of a fine powder that can 
be mixed readily with the sample, and provides for easy conver- 
sion of insoluble phosphate to a soluble form. Low blank values 
are assured by a maximum specification of 0.0005% Phosphate. 


For the preparation of phosphomolybdate reagent: ‘Baker Analyzed’ 
Molybdenum Trioxide (Molybdic Anhydride). The label re- 
ports the actual assay —99.5% or higher— providing for the easy 
calculation of the exact amount of reagent to use. Phosphate is 
controlled to 0.0005% or less, and like other critical impurities 
reported to the decimal, not just maximum limits. Alternatively: 
‘Baker Analyzed’ Reagent Ammonium Molybdate is suitable for 
use in the preparation of this reagent. 


In the alkalimetric titration of ammonium phosphomolybdate: ‘Baker 
Analyzed’ Sodium Hydroxide 50% Solution —is particularly 
suited to the preparation of dilute caustic solutions. The concen- 
trated solution is labelled to show actual lot assay in the range 
of 50.0-52.0% NaOH. This reagent is prepared from specially 
selected caustic solution, thus affording control of carbonate (as 
Na.CO,) of less than 0.1% maximum, and is furnished in a 
polyethylene bottle. The specification of 0.0005% maximum 
Phosphate assures suitability of this reagent for phosphorus 
determinations. 

ACTUAL LOT ANALYSIS, ACTUAL LOT ASSAY. No matter what your 
industry or your determination, you can always depend on 
‘Baker Analyzed’ Reagents for higher defined purity. The Actual 
Lot Analysis appears on every ‘Baker Analyzed’ label. You will 
find the Actual Lot Assay (not merely a range assay) on more 
than 300 ‘Baker Analyzed’ labels. 


IMPORTANT! ‘Baker Analyzed’ Reagents are available from more 
than 82 points of service in the United States and Canada — 
leading laboratory supply houses chosen for their excellence of 
service and convenience of location. 


J.T. Baker Chemical Co. 


Phillipsburg, New Jersey 


FOOD AND 
BEVERAGE INDUSTRY 


The use of phosphorus 
containing chemicals is 
important in the prepa- 
ration of dairy products, 
in the manufacture of 
yeast, bread improvers, 
acidulation of soft 
drinks and in meat 
processing. The hi 
purity and exacting 
specifications of 
‘Baker Analyzed’ 
Reagents make 
possible rapid and 
economical deter- 
minations in the 
food industry and 
many others. 
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CEMENT AND 
BUILDING MATERIALS 


In the treatment of building 
materials and the manufacture and 
processing of: cement, phosphorus 
compounds play important roles. 
‘Baker Analyzed’ Reagents 
are particularly suitable for 
phosphorus determinations 
in the control of 

these materials. 


THIS 1S YOUR LSR* 
...he represents one of the Laboratory Sup- 

ly Houses which stock and distribute Baker 
Chosdeey chemicals. His job is to help you 
obtain the chemicals, equipment, apparatus 
and glassware you need when you need them. 
He brings you practical, get-it-done know- 
how, fingertip facts about the thousands of 
items in his firm’s warehouses. He gives 
your special problems special attention. Call 
on him for help! He’s ready, willing and able 
to serve you! 


*Lab Supply tive 
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NEW, low-cost PYREX brand labware lets you give him 
safety and ruggedness .. . and still stay within your budget 


You want to start him off right. 

So you pick Pyrex brand labware. 
Labware that’s dependable, rugged, 
safe, long-lasting. Labware that’s ex- 
pertly fashioned from Pyrex brand 
glass No. 7740. No worries about cor- 
rosion, heat shock, or rough use. 

But what about cost? Well, with 
these new, low-cost items you can still 
give every student the quality glass- 
ware he deserves . . . and stay within 
your budget. 

Examples? The new 2124 burette 


can cost as little as $5.03; the 1550 re- 
agent bottle with polyethylene stopper 


just $0.55; and the two-piece student 


cylinder only $1.03.* 

And low initial cost is just the start 
because long-lasting PyREx labware 
can save you money all through the 
year. Many items are specially de- 
signed to serve the need of the student. 
Like the new 6440 thistle tube that’s 
square-shaped to prevent roll, rein- 
forced at wear points. Or the two-piece 
student cylinder—a glass column and 


*Prices based on orders consisting of an assortment of 100 packages of 
Pyrex brand labware. Order through your regular laboratory supply dealer. 


a detachable plastic, hex-shaped base. 
In case of breakage, you replace only 
the column, at Jess than the cost of the 
complete unit. 

Isn’t now the time to look into the 
safety and savings you get only with 
Pyrex brand glass laboratory ware? 
Consult our LG-1 Catalog and the 
NEW Supplement No. 3. For copies 
of either, write to Corning Glass 
Works, 76 Crystal St., Corning. N. 7. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH GLASS 


PYREX’* laboratory ware ... the tested tool of modern research 
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THE SOLUBILITY OF ‘AMMONIA CA Chem Fa 
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Submitted by: Richard L. Barrett, New Mexico State University, University Park, New Mexico 
Checked by: Ronald Engebrecht, Corvallis High School, Corvallis, Oregon 


PREPARATION NaOH, and quickly restopper the flask. Ammonia is 

Fit a two-liter flask with a one-hole rubber stopper generated very rapidly at first and when the generation 
and a delivery tube of 8-mm glass tubing leading to the slows down the water in the beaker sucks back into the | 
bottom of a three liter beaker placed along side the flask. | 
flask. Place 20 g of NH,Cl in the flask and add just 
enough water to make a thick slurry. Fill the beaker REMARKS 


with water containing a generous addition of phenol- This variation on the familiar ammonia fountain 
phthalein. Measure 10 g of flake NaOH into a small produces a result which is quite unexpected to the 
beaker. average student since he supposes that the instructor 


merely wishes to demonstrate the alkalinity of ammonia 
solutions. The element of surprise makes the demon- 
stration more easily remembered. 


DEMONSTRATION 
Remove the stopper from the flask, pour in the flake 
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OF PbO CA Chem 


Submitted by: Jean M. Saurer, St. Imier, Switzerland 
Checked by: Julian J. Hamerski, Worthington Junior College, Worthington, Minnesota 


PREPARATION 


(b) Final oxidation with HNO;: To the Pb;OQ, 


} Provide: 8 g of PbO, 2 g of KCIO;, AgNO; solution, formed in (a) add several ml of concentrated HNOs. 
concentrated HNO, a large test tube or beaker, Heat slowly if no reaction takes place upon addition 

{ Bunsen burner, graduate, stirring rod. of the acid. The brownish-black residue is PbO.. The 

reaction: 

: (@) Oxidation with KCIO;: Yellow PbO and KCIO; — 
are mixed together in a large test tube. The mixture The oxygen arises from the following decomposition : 

Ie is heated just to blackening, then left to cool. When 2HNO; — H.O + N2Os 

cool, red color will appear showing the presence of 

PbO.:2PbO. The reaction: The remaining HNO; can be washed from the product 

3PbO + [0] PbO.-PbO or Pb:Ox with water until neutral to litmus. 

$5 yellow red 

Y. The mixture is then washed with water to remove the REMARKS 

5 KCl arising from the decomposition of KCIO; > ° This demonstration can be used to show the difference 


KCl + 3 [0], until several drops of AgNO; solution in the oxidizing powers of KCIO; and HNO. If the 
added to the wash water give no turbidity due to KCl is not removed it will form PbCle, a white precipi- 
AgCl. tate, when HNO, is added to the Pb;O.. 
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Perhaps some of your students want immediate and direct 
responsibilities. If so, they will enjoy a career in produc- 
tion. Maintaining production in a huge chemical plant 
means daily challenge and diversity of assignment. It’s the 
ideal spot for men who like to work with people and 
machines and want the opportunity for immediate prac- 
tical application of technical theory. And production is 
one of the best training grounds for developing mana- 
gerial or executive talent. 

If this sounds like the kind of work your students would 


On-the-job training at Allied’s Delaware Works, which pro- 
duces sulfuric acid, phosphates and other heavy chemicals. 


/-DOOR IS OPEN AT ALLIED CHEMICAL 


For men who want the challenge of big production 


enjoy, why not point out to them the possibility of a pio- 
duction career with Allied Chemical? We make over 
3,000 different products at more than 100 plants throuzh- 
out the country . . . products that spell opportunity to 
chemists, chemistry majors and engineers. 

Write today for a newly revised copy of “Your Future 
in Allied Chemical.” You'll find it really helpful in an- 
swering student inquiries. Just write us at: 


Allied Chemical, Dept. 109-RE1, 
61 Broadway, New York 6, N.Y. 


BASIC TO 
AMERICA’S 
PROGRESS 


DIVISIONS: BARRETT+ GENERAL CHEMICAL~ NATIONAL ANILINE+ NITROGENS 
PLASTICS AND COAL CHEMICALS + SEMET-SOLVAY + SOLVAY PROCESS + INTERNATIONAL 
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Out off the 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 


Chemical Education and the date of the particular issue. 


Pamphlets, 


booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p A new, low cost, high performance gas 
chromatograph has been released by 
Loenco. This compact instrument, de- 
signated the Model 15, is designed for 
wide temperature range operation between 
ambient and 300°C, with temperatures 
to 350°C. For further information, con- 
tact Loenco, 237 N. Fair Oaks, Pasa- 
dena, California. 


» Central Scientific has developed a new 
direct reading Thermocouple Vacuum 
Gage for continuous measurements of gas 
pressures in a vacuum system, a vital 
function in any vacuum operation for 
determining safety, leakage, and other 
information. Write the company, 1700 
Irving Park Rd., Chicago, Illinois. 


p E. Leitz, Inc., 468 Fourth Ave., New 
York 16, N. Y., offers the ‘Stone Auto- 
matic Titrator.’’ The instrument’s per- 
formance is based on the color change at 
equivalence point, without electrodes. 
Such titrations include acid-base, oxida- 
tion-reduction, and complexometric titra- 
tions, either in aqueous or non-aqueous 
solutions. 


> Rapid, highly accurate analysis of com- 
pounds whose molecular structure differs 
only in the spatial arrangement of the same 
atomic elements can be achieved with 
UV Spectrophotometers by means of the 
new ORD Accessory available from Per- 
kin-Elmer Corp., Norwalk, Connecticut. 


> A new Teflon pestle homogenizer, the 
Disintegrinder, with integral cutting blade 
which disintegrates, minces, and homog- 
enizes in one tube in one operation, is 
now available from Kontes Glass Co., 
Vineland, New Jersey. 


> Anew group of moderately priced plas- 
tic glove boxes with positive gas-tight 
seals, ai! offering many design and con- 
struction features previously found only 
in far more expensive glove boxes, has 
just bee: introduced by the Manostat 
ae 2) N. Moore St., New York 13, 


>A nev low-cost multi-purpose Son- 
Blaster .\trasonic cleaning unit which 
can hand’. two different jobs at the same 
time in small parts cleaning, laboratory 
Processin and investigation of various 
ultrasoni: phenonoma, has been an- 


nounced by The Narda Ultrasonics Corp., 
Westbury, Long Island. Mass produced 
by Narda, this new Series 400 SonBlaster 
ultrasonically agitates the contents of two 
400 ml Pyrex glass beakers. 


> The Nalge Co., P. O. Box 365, Roches- 
ter 2, New York, has added a series of new 
Graduated Mixing Cylinders to their line 
of plastic apparatus for the laboratory. 
Special polyethylene stoppers have been 
designed so that the well-known Nalgene 
Graduates may be used for almost any 
mixing purpose. 


> Berkeley Instrument Co., P. O. Box 346, 
Berkeley Heights, New Jersey, offers a 
new electronic relay, simple to operate and 
will extend the range of any on-off con- 
trolling device to 15 amperes. 


p> Anew “Marsters Test Tube Incubator,”’ 
for use in blood banks and hematology 
laboratories, affords the conveniences 
of waterless operation in a tabletop unit 
that is light and easily movable. Clay- 
Adams, Inc., 141 E. 25th St., New York 
10, N. Y., is the manufacturer. 


(Continued on page A623) 
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NEW 
LO-TEMP BATHS 


Controlled Cooling and Heating 
Minus 10° C to Plus 65° C 


@ WIDE RANGE Visibility bath with BOTH mechanical 
refrigeration and heating! Provides constant temper- 
ature from Minus 10°C to Plus 65° C using 10” of liquid 
in a 12” uninsulated pyrex jar. Using less liquid Minus 
20° C is obtainable. 


@ SENSITIVITY Mercury thermoregulator and a 
WACO Thyratrontube Relay controls operation of the 
compressor and heating unit within plus or minus .01° C. 


ALREADY USED FOR—Viscosity vapor pressure and other physi- 
cal data determination, organic synthesis, ASTM petroleum tests, 
etc. Also as COOLANT CIRCULATING SYSTEM for spectro- 
photometers, refractometers, distillation condensers. 


NO. E882 WACO LO-TEMP REFRIGERATED BATH 
with Pyrex jar 12” diameter. For 115 volt 50/60 cycle 


NO. E884 WACO RECTANGULAR REFRIGERATED 


BATH. Inside dimensions 29” long x 14” wide x 10” 
deep. Range MINUS 35° C to PLUS 50° C. Three- 


@ Other sizes and many accessories available to fit your 
needs. Please write for WACO BATH BULLETIN E-10 
for complete information. 


LABORATORY SUPPLIES AND CHEMICALS 


4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 


OXYPHEN GAS-TABLETS 


Hydrogen Sulphide Tablets 


A NEW, CONVENIENT 
AND ECONOMICAL METHOD 
FOR GENERATING H2S GAS. 


INSTRUCTIONS 
For use in micro-analysis '/:~1 tablet is 


or use in standard analysis take 2-3 
tablets. 

Tablets are placed in an ordinary test-tube 
and covered with a 20mm layer of glass or 
asbestos cotton, which is dense yet permeable 
in texture. A similar stopper is to be placed 
near the mouth of the test-tube, in order to 
permit any sulphur vapors to condensate in 
the intervening empty space. Heat is applied 
with a small flame from a Bunsen burner, the 
speed of the reaction can be controlled by size 
and proximity of the flame. The gas produced 
in this manner passes through a connecting 
rubber tube and then emerges as H.S gas, 
ready for use. It may be bubbled through a 
water solution for purification. 


The flow of gas can be suspended when the 
flame is taken away and can be continued later 
at any time, when the tube is warmed up again. 


Plastic Vials of 25 tablets...........+ $2.10 
Plastic Vials of 50 tablets............ $3.60 
(Prices for Bulk Quantities on Request.) 


OXYPHEN Products Co. 
P. O. Box 148 
Forest Hills 75, N. Y. 
Tel. BOulevard 8-7040 


Producers of the modern, reliable, Oxyphen pH papers. 


p> Dev 
featuri 
ordina 
to 406 
noulce 
Sarana 


control 
digest 
reactio. 
other s 


New | 
@ Jarre 
ville, 
and pri 
plies. 


@ Trac 
Walthai 
the ava 


| | 
| 
| 
| 
i 
released 
federal 
tional D 
a | Devel 
State Se 
| state dey 
| distribut 
Purchase 
Matheme 
diately. 
_To fur 
tifie Apy 
of the 
In the de 
uted ex 
funds to 
| technical 
@ Mr. I 
announce 
Career w 
| Industry. 
Byrnes, 
Controle 
wall insulation construction...................$955.00 Makers 
| New Yor' 
@A Gps 
teleased k 
Co., 5014 
It deserit 
methods 
We Cements, 
(\Y are deseri 
oe | A622 / Journa! of Chemical Education 


Out of the . 


EDITOR’S BASKET 


p Development of a new metering valve, 
featuring a 40-pitch thread and extra- 
ordinary needlepoint flow control in the 0 
to 1000 em/min air flow range, is an- 
nounced by Nuclear Products Co., 15635 
Saranac Rd., Cleveland 10, Ohio. 


p Announcement is made of a second 
series of tube heaters manufactured by 
Reserch Specialties Co., 200 S. Garrand 
Blvd, Richmond, California, for close 
control of temperatures in extractions, 
digestions, and many other types of 
reactions performed in test tubes and 
other small vessels. 


New Literature 


@ Jarrell-Ash Co., 26 Farwell St., Newton- 
ville, Massachusetts, offers a catalogue 
and price list entitled Spectrographic Sup- 
plies. 


@ Tracerlab, Inc., 1601 Trapelo Rd., 
Waltham 54, Massachusetts, announces 
the availability of the 5th edition of its 
Radiochemical and Technical Services Cata- 
logue. 


@ Industry leaders of laboratory equip- 
ment hailed the timeliness of the just- 
released Purchase Guide to assist state and 
local school authorities in the better use of 
federal funds under Title 3 of the Na- 
tional Defense Education Act. 

Developed by the Council of Chief 
State School Officers, Washington, D. C., 
state departments of education will begin 
distributing over 41,000 copies of The 
Purchase Guide for Programs in Science, 
Mathematics and Modern Foreign Lan- 
guages, throughout the nation imme- 
diately. 

To further assure its success, the Scien- 
tifie Apparatus Makers Association, one 
of the many participating organizations 
in the development of the Guide, contrib- 
uted expert manpower assistance and 
funds to enable a special staff at the Na- 
tional Bureau of Standards to supply 
technical specification data. 


@ Mr. Phillip A. Sprague, president of 
the Hays Corp., Michigan City, Indiana, 
announces the revised edition of Your 
Career with the Instrument and Control 
Industry. Copies available free upon re- 
quest. Direct queries to Horace M. 
Byrnes, executive secretary, Recorder- 
Controller section, Scientific Apparatus 
Makers Association, 370 Lexington Ave., 
New York 17, N. Y. 


@A 6-page Maintenance Guide has been 
released b\ the Kewaunee Manufacturing 
Co., 5014 S. Center St., Adrian, Michigan. 
It deserib:s maintenance and refinishing 
methods for most types of laboratory 
Work surfaces. The various Top Finishes, 
Cements, :nd Air Dry Enamels available 
are described with prices. In addition, 
the most commonly used Laboratory 


(Continued on page A625) 


4 Glass tubing bottles, or jars up to 3 inches in 
diameter can be cut neatly and quickly with this 
pcutter. Soft glass, Pyrex-Brand Glass, or other 
 hard-glass tubes can be cut with equal ease. The 
Sarticle is first encircled with a scratch made by a 
}cutter wheel conveniently mounted on the side of the 
Ptransformer, the scratch is heated by contact with 
}the hot wire, and then cooled quickly by applying 
»water or by blowing on it. No other equipment is 
Prequired. 
The cutting wire is supported on two insulated 
) posts and is heated by current from a 12-volt trans- 
>former serving as the base. No. 24 (B & S gauge) 
} nichrome wire is used and is easily replaced. Three 
}extra wires are included. By means of an adjust- 
pment on the transformer, the current can be con- 
’ trolled to give the optimum heat for whatever type 
}of glass may be used. An instruction plate is 
mounted near this control. The unit operates on 
,115 volts, 50 or 60 cycle A.C. Over-all dimensions 
are 6 x x 9 inches high. 


Each, $29.50 


ESTABLISHED 1880 


A Complete Glass Cutting Unit 
Welch HOT-WIRE GLASS-TUBING CUTTER 


NEAT, QUICK, CLEAN, STRAIGHT BREAKS 


@ Cuts Pyrex-Brand Glass or soft Glass—Adjustable heating current 
@ Step by step instructions on top 
@ Wire is readily replaceable, extra wires included 


> 
> 
. W. M. WELCH SCIENTIFIC COMPANY 
‘ DIVISION OF W. M. WELCH MANUFACTURING COMPANY } 
( 1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois, U. S. A. 
5 Manufacturers of Scientific Instruments and Laboratory Apparatus } 


4 
No. 5210 
4 


Sodium Spheres 


Sodium, ACS Reagent In 4»-%4” Spheres 


Matheson. Colemaz | 


Division of The Matheson Company, Inc. 


Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


Volume 36, Number 10, October 1959 / A623 


‘& Bell 


| 
~ | 
} 
| 
| | 
| 
| 
| | | | 
| 
‘ 
| New | 
‘ 
| | 
| 
= 
| 
| 
See > Your | -Distributor,or Write Vire 
| 


Shows Fraunhofer lines or rainbands 
—takes test tube holder or 
comparison prism — inexpensive — 
one of six spectroscopes 
offered by Ealing. 


DIFFRACTION 
SPECTROSCOPE 


Reference 

of the Ealing 
Catalog for 
complete 
description of 
this outstanding 
instrument. This 
is just one of 
the more than 
300 instruments 
for the physical 
sciences offered 
exclusively by 
Ealing. 


THE 


EALING 


CORPORATION 


37 University Road 
Cambridge 38 
Massachusetts 


@ a Baird-Atomic Affiliate 
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Service Fixtures are illustrated, described, 
and priced. 


@ Bulletin B-252, Micro Accessories for 
Junior Spectrophotometer, describes various 
devices developed to extend the usefulness 
of this instrument in microchemical analy- 
sis. Contact Coleman Instruments, Inc., 
42 Madison St., Maywood, Illinois. 


@ Monsanto Chemical Company’s Plas- 
tics Division, Springfield 2, Massachusetts, 
has published a revised edition of a booklet 
describing the properties and typical end 
uses of its diversified line of plastic ma- 
terials. Ask for Plastics Fact File. 


@ The new edition of Alcoa Structural 
Handbook is available in limited quantity 
from Alcoa sales offices, or from 789 Al- 
coa Building, Pittsburgh 19, Pennsylvania. 


@ Just published is the new Will Chemical 
Catalogue C/7—a comprehensive, up-to- 
date listing of all common inorganic and 
Eastman Organic Chemicals, as well as a 
complete inventory of culture media, 
stains, indicators, diagnostic reagents, and 
volumetric solutions. Write Will Corp., 
Box 1050, Rochester 3, New York 


@ The first issue of the C. I. C. Newsletter 
contains a feature article on the uses and 
limitations of the company’s recently 
announced cavity type infrared absorp- 
tion cells. Ask the Connecticut Instru- 
ment Corp., Wilton, Connecticut, to be 
put on their mailing list. 


@A new booklet, Food Technology, is 
available from Foster D. Snell, Inc. The 
booklet briefly discusses chemistry, engi- 
neering, flavor evaluation, and formula- 
tion of food products. The booklet sug- 
gests a number of ways in which applied 
chemistry can solve problems of the food 
processor, importer, wholesaler, etc. Cop- 
ies of Food Technology may be obtained 
by writing to Foster D. Snell, Inc., Public 
Relations Department, 29 W. 15th St., 
New York 11, N. Y. 


@ An unusually detailed calculator, show- 
ing preferred materials for 247 different 
types of corrosives, has been made avail- 
able by Hoke, Inc., 113 Piermont Rd., 
Cresskill, New Jersey, manufacturer of 
small fluid control products. 


@ Latest information regarding the nature 
and uses of sucrose acetate isobutyrate 
(SAIB) is contained in a new brochure 
(N-105) offered by Eastman Chemical 
Products, Inc., subsidiary of Eastman 
Kodak Co., Kingsport, Tennessee. 


@ Cole Parmer Instrument and Equip- 
ment Co., 224 W. Illinois St., Chicago 10, 
Illinois, is offering a new, fully illustrated 
scientific equipment catalogue of selected 
items for general research, production and 
quality control, biochemistry, and clinical 
laboratories. 


@ A listing of abstracted Russian technical 
journals currently available by subscrip- 


PILOT 


and 
PLANT 


PUMP 


andles Severe 


or osives ... 
e-Clock” 


ECO MINILAB 


e Linear flow ideal for 
constant flow metering 
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AROUND 
“THE WORLD 


SAUTER 
ANALYTICAL 


BALANCES 
MONOPAN 


A single pan Analytical Balance making most efficient 
use of the reliable principle of —— weigh- 
ing for the determination of ma 

Very precise Extremely stable Remarkably simple. 

Several exclusive features: 

(a) Built in weights housed in bottom compartment. 
Dust-free... away from fumes. Balance life is 
prolonged. Need for adjustment reduced. 

(b) Recessed reading scale in direct line of vision 
with joad pan. Glare free 

(c) Taring —— built in. "tas A add or subtract. 

Rugged Construction. Modern Styling. Air damping. 

Capacity 200g. sensitivity 0.1 = readability 0.05 


mg. 
Taring up to 26g. in addition to full capacity. 
ets i” x 18” x 18”. Net weight 45 


Exclusive — Weights in 

, dust-free cham- 

life of 

uces need for 
adjustment. 


Recessed reading scale 
eliminates glare. Situ- 
ated for maximum read- 


ing ease in line of vision 
with load pan. 


Write for Illustrated Literature 


& AUGUST SAUTER “inc” 


866 WILLIS AVENUE 


tion from the Office of Technical Services, 
U. S. Department of Commerce, Washing- 
ton 25, D. C., has just been published. 
The listing shows some 100 Soviet techni- 
cal periodicals abstracted regularly by 
U. S. Government agencies and released 
to the public through OTS as part of its 
program of collection and dissemination of 
translated technical literature. 


@ Custom Scientific Instruments, Inc., 
Kearny, New Jersey, offers their new 
catalogue, No. 59A, with descriptions of 
73 testers or equipment for standard 
manufacturing products. 


@ Catalogue A-1762, presenting a com- 
plete listing of Bausch and Lomb “Safety 
Products,’’ may be obtained from the 
Safety Products Department, Bausch & 
Lomb Optical Co., Rochester 2, New 
York. 


@ A scientific 44-page book, published by 
Hofman Laboratories, Inc., discusses 
developments in low temperature chemis- 
try, solid state physics, superconductivity, 
metallurgical research, maser research, 
microwave spectrometry, etc. Copies are 
available by writing Hofman Labora- 
tories, Inc, 5 Evans Terminal, Hillside, 
New Jersey. 
@A new 48-page catalogue illustrating 
and describing their complete line of Fume 
Hoods has just been released by the Ke- 
waunee Manufacturing Co., Adrian, 
Michigan. 


@ The full report of the conference, TID- 
7556 Sixth Hot Laboratories and Equip- 
ment Conference, Oak Ridge National 
Laboratory, U. S. Atomic Energy Com- 
mission, April, 1959, may be ordered from 
OTS, U. S. Department of Commerce, 
Washington 25, D. C. It contains 172 
pages, price $1.75. 


New Chemicals 


@ Mann Research Laboratories, Inc., 
136 Liberty St., New York 6, N. Y., offers 
the following SPRAYTEC”’ aersol rea- 
gents: SPRAYTEC #101, Ninhydrin 
0.2% in Acetone; SPRAYTEC #102, 
Ninhydrin 0.2% in N-Butanol; SPRAY- 
TEC #103, Isatin 0.2% in N-Butanol; 
SPRAYTEC #104, Brom Cresol Green 
Neutral in N-Butanol; SPRAYTEC 
#120, Kit, one container each, Ninhydrin 
(in Acetone or N-Butanol, please specify), 
Isatin and Brom Cresol Green. 


@ A new polymeric dialdehyde with what 
appears to be almost limitless industrial 
use is available in pilot quantities from 
Miles Chemical Co., 1127 Myrtle St., 
Elkhart, Indiana, and will shortly be 
available in semicommercial quantities. 
It is being marketed under the trade 
name SUMSTAR. 


@ Thirty-eight new tritium compounds 
have been added to the list of over 300 
radioactive chemicals already available 
from Nuclear-Chicago Corp. They also 


ALBERTSON, L.1., N.Y. 
Pioneer 6-0254 
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cuts down breakage. 
Complete range. 


REINFORCED 


Reference ........Page 28 

of the Ealing 
Catalog for 
complete 
description of 
this outstanding 
instrument. This 
is just one of 
the more than 
300 instruments 
for the physical 
sciences offered 
exclusively by 
Ealing. 


THE 
EALING 
coRPORATION 


37 University Road 
Cambridge 38 
Massachusetts 


@ a Baird-Atomic Affiliate 


Heavily reinforced bulb 


Only 6 inches long and 
will not upset beakers. 
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BAKER & ADAMSON® ANNOUNCES 


RUGGED NEW FOAM-CUSHION CAS: 
FOR C. P. NITRIC ACID 


NO-DEPOSIT 
NO-RETURN 
SINGLE TRIP CASE 


For greater safety and convenience in the laboratory and 
warehouse, B&A C.P. Nitric Acid now comes in a special 
new high strength shock-absorbent case. Approved by 
ICC, this new “throw-away” case and its bottle separa- 
tors are constructed of expanded polystyrene plastic 
sandwiched between sheets of tough fiberboard. This 
strong, rigid, lightweight foam material reinforces the 
case .. . reduces danger of breakage. © 


Lighter weight! Saves freight! 


B&A’s new no-deposit nitric case holds six 5-pint bottles, 
takes up less space and is lighter than the old fashioned 


BAKER & ADAMSON® 
Reagent Chemicals 
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Tough inner core of rigid plastic foam absorbs shock 
... is acid resistant .. . cushions bottles against breakage. 


wirebound wooden case. 


No-deposit, no-return 
5-pint bottle! 
C.P. Nitric Acid, like all B&A C.P. 
acids shipped in “throw-away”’ cases, 
is packed in 5-pint no-deposit, no- 
return bottles. Special 2-finger safety 
grip insures ease of handling . . . pro- 
tects against slips and drops. : 
For information on availability in your area, phone 
or write your nearest B&A office. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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(c) Chlorophylls. Grind three green leaves with 
powdered giass and extract twice with 20 ml. petroleum 
ether + 2 ml. methanol; wash 6 times with water to 
remove methanol; dry with anhydrous Na2SOQ,; pour 
through Brockman alumina covered with powdered 
sucrose: four rings are obtained; green chlorphyll and 
yellow xanthophyll in the sucrose; red xanthophyll and 
orange carotene in the alumina. Repeat using ordinary 
alumina: no separation is affected. (Eure, E. L., 21 
583 (1944).) 

(d) Column a 14 mm. glass tubing with 8 mm. outlet 
and glass wool plug, 5 mm. layer of sand, then 28 g. 
activated alumina mixed with 2 g. Johns-Manville Hyflo- 
Supercel, and filter paper on top. Wash with 95% 
ethanol, apply suction to give 15 drops/min.; add dye 
all at once and rinse with 2 ml. ethanol. (1) 5 mg. 
soluble fluorescein (Coleman and Bell Co.) + 5 mg. 
methylene blue thoroughly dissolved in 4 ml. EtOH 
use EtOH as developer: the methylene blue separates; 
the fluorescein is absorbed. Wash with water: the 
fluorescein moves. (2) One mg. methyl orange + 5 mg. 
methylene blue + 2.2 ml. EtOH; develop with EtOH; 
the methylene blue passes down, and the methy] orange 
can be subsequently eluted with water. (3) One mg. 
methyl orange + 5 mg. Victoria Blue B + 2.2 ml. 95% 
EtOH; develop with EtOH: the methyl orange is 
adsorbed at the top, and can be subsequently eluted 
with water. (Snort, J., III, and Herne, H. W., 28, 39 
(1951).) 

(e) A 1.7 X 13 cm. column with cotton pad at con- 
striction + a slurry of activated alumina + 10% Hyflo- 
Supercel (Johns-Manville) in 0.002M primary and 
secondary sodium phosphates, pH = 7.04, with filter 
paper on top to prevent channelling. Pass in water; 
then 2 ml. of 0.5 to 2% mixed dyes; then 10 ml. H,0 to 
develop the dyes using slight suction. (1) Auramine O 
+ Victoria Blue give extreme separation. (c) Inter- 
mediate are Malachite Green, Crystal Violet, Safranin O, 
and Methylene Blue. (Buncg, 8. C., and Hammer, 
H. F., 28, 546 (1951).) 

Without organic solvents. Soln. A: erythrosine B + 
tartar yellow + bromcresol green + water. Soln. B: 
erythrosine B + tartar yellow + bromcresol purple. 
Use column.2 X 60 cms., slurry of Whatman ashless 
powder for chromatography, standard grade. Pour in 
5 ml. A + 5 ml. water + 30 ml. water + B + more 
water + A: on the bottom is A, green + yellow + red; 
next is B, red + purple + yellow; and next is A, as 
before. (Forss, D. A., 32, 306 (1955).) 

Food color dyes. Pack glass wool lightly in a 11.5 X 
5/,” tube pinched near the bottom; pour in a slurry ctg. 
Whatman standard cellulose powder mixed with 40 ml. 
butanol + 10 ml. HOAc + 20 ml. distilled water, to 
depth of 8 inches, allowing solvent to drain but not dry 
after each addition. Add dropwise 5 ml. butanol ctg. 
2 drops red -+ 2 drops blue + 2 drops yellow McCormick 
food coloring until it penetrates 1.5 cms.; then add 
solvent along at rate equal to rate of leaving column: 
zones of red, blue and yellow result. (Sister M. J. 
Tracey, O.P. and Sister E. A. Surtrenruss, C.D.P., 33, 
281 (1956).) 

Preparation of sols. (a) Ferric hydroxide. Wash an 
anion-exchange resin with 2N HCl; rinse; regenerate 
with NH,OH; then with 250 ml. H.O; just before use 
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1 ml. 6N HCl + 1000 mi. H,O: a clear orange sol 
emerges. It will not conduct electricity. (WaLTon, 
H. F., 23, 454 (1946).) 

(6) Vanadium pentoxide. Regenerate a sulfonated 

coal cation exchanger; pass in sat. ammonium meta- 
vanadate-aq.; heat sol an hour on steam bath: turns 
rich-brown. Filter if necessary. Place in a projector 
between crossed Polaroids: with sol at rest, no light 
passes. Swirl sol: the cross of isocline appears on the 
sereen. (Watton, H. F., 23, 454 (1946).) 
Simulated chromatograms. Dissolve colored Crayola 
crayons in benzene; mix with talc; dry; tamp into tube 
to simulate chromatograms for permanent records. 
(StrmME., B. F., 21, 515 (1944).) 


Paper Chromatography 
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,matograms appear. 
‘for group II, in this case the order of cations is differ- 


Techniques. (a) Use photographic exposure meter and 
flashlight for ‘measuring density of chromatographic 
spots. (Patron, A. R., 28, 629 (1951).) (6) Variables 
to account for. (TRumBorE, C. N., and Roacgrs, H. E., 
29, 404 (1952).) (c) Suspend papers from alligator clip 
pushed into the underside of a stopper in bottle 
(Baker, P. S., 31, 237 (1954).) (d) Filter paper rolled 
into a cylinder without the edges touching, set upright in 
desiccator. (Matuew, E. C., and Das, B. M., 32, 352 
(1955).) (e) Distance factors; discussion only. (Bart, 
C. W., and Kowxapany, G. N., 32, 353 (1955).) 

Qualitative analysis for cations. (a) Hook a strip of 
No. 1 Whatman filter paper over edge of dish ctg. 
butanol + HOAc to give pH 4; place a few drops of 
Groups I and II cations just below bend in strip; hang 
in closed crock 20 hours: the solvent has moved down 
nearly to the end of the strip. Immerse in H,S: chro- 
If HCl is substituted for HOAc, 


ent. (Frierson, W. J., and Ammons, M. J., 27, 37 
(1950).) (6) See article for excellent simplified pro- 
cedure for groups I, II, and ITA only. (Surax, J. G., 
and Scuiveter, D. P., 29, 144 (1952). (c) Ditto for 
groups III-IV-V. Surax, J. G., Lerruer, N., and 
Martinovicu, R., 30, 20 (1953). For improvements, 
but requires 22 hours development, for groups I-V. 
(Surak, J. G., and Scuiveter, D. P., 30, 457 (1953).) 
Circular paper, for cations. (Surak, J. G., and 
Martinovicnu, R. J., 32, 95 (1955).) 

Anions. Paper dipped in solutions; developed with 
0.1M AgNO;; Rf values at 30° are Ferrocyanide, 0.12 
(appears on top); ferricyanide, 0.15; sulfide, 0.16; 
arsenate, 0.26; phosphate, 0.37; and iodide, 0.92. 
(Detoacu, W. S., and Drinxarp, C., 28, 461 (1951).) 
Dyes. Paper chromatography with 90 ml. H,O + 10 
ml. EtOH solutions of red, green, yellow and blue U.S. 
Certified Colors. For green obtain blue (leading) + 
yellow (trailing); for blue, blue + magenta; for red, 
pink + carmine; and for yellow: homogeneous. 
(KritcHEvsky, E. 8. and D., 30, 370 (1953).) 

Organic compounds. (a) Sugar. (b) Aureomycin. 
(c) Spinach. Macerate spinach with 3X its volume of 
acetone; filter; add minimum acetone to residue and 
grind again. Apply spots to a V-strip, drying after each 
application to build dark green spots. Chromatograph 
in a closed tube, using petroleum ether: in 10 minutes 
separates into chloropyylls, xanthophylls, a grey area of 
decomposed chlorophylls, and carotenes. (d) Carrots: 
show carotenes. (e) Tomato catsup. Shake 2 ml. 
tomato catsup + 2 ml. acetone + 8 ml. petroleum ether; 
decant; allow the clear liquid to evaporate; apply spots 
to a V-strip, and take a chromatograph with petroleum 
ether: the red lycopene remains behind while the other 
pigments rise rapidly. (Parron, A. R., 27, 574 (1950).) 


rinse with 50 ml. 0.01N HCl; pass in 2 g. Fe2(SO,); + 24-58s Amino acids. See original articles for details, for testing 
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amino acids in canned soups, soy sauce, or green tea; 
develop with ninhydrin, or isatin (Patron, A. R., 27, 60 
(1950); T. B., Dovcuass, C. D., and WENDER, 
S. H., 27, 159 (1950); BuackwELL, R. Q., and Fospicx, 
L. S., 30, 614 (1953); Suaren, L. M., and 
Sister A. A. GREEN, 33, 140 (1956); Sister H. VEN 
Horst, and Y., 31, 576 (1954); and 
F., 28, 152 (1951).) 

Radioactive tracers. See article for details, paper 
chromatography using Radium D, E, F, or tagged 
material. (Dickey, E. E., 30, 525 (1953); Lia, F. W., 
31, 153 (1954).) 


Gas Chromatography 
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See article for details for measuring mixture of ethyl 
ether + methylene chloride + acetone in 30 minutes. 
(BRENNAN, D., and Kemsat, C., 33, 490 (1956).) 


D. HOUSEHOLD CHEMISTRY 
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Chemistry around the house. (a) Measurement: ap- 
proximately 1 liter = 1 quart; 1 cc. = 1/sth teaspoonful. 

(b) Compounds versus mixtures. Compounds: sugar, 
salt. Mixtures: flour, milk, cold cream, ink, face 
powders, tooth paste. Sugar charred, or made into 
fondant or candy. 

(c) Solutions. Dilute and conc. sugar solutions; 
sweetened fruit drinks saturated with CO2; super- 
saturated sugar syrup in making fudge. 

(d) M.P., P.B. Change in b.p. in making candy; 
alcohol lowering f.p. in automobile radiator; f.p. in 
making candy or ice cream; f.p. determination in de- 
tecting water in milk. 

(e) Volume-temperature relationships. Water in 
kettle expands on heating; stove contracts on cooling; 
gas contracts when making pop-overs and cakes, cream- 
puffs collapse on cooling; pressing clothes into a trunk, 
or leaves into a basket. 

(f) Changes in state. Pressure cooker, electric refriger- 
ator, cooling effect of alcohol bath, relative humidity. 

(g) Indicators. Sour taste of fruit acids, vinegar; 
alkaline taste of baking soda; grape juice turning red in 
acid lemonade, and blue in alkaline dishwater; flower 
pigments as pH indicators; wool dresses spotted with 
another color from acids and bases are restored to orig- 
inal color by neutralization. 

(h) Neutralization. Sour milk and baking soda; 
baking powder prepared from the dry solids sodium 
tartrate + sodium bicarbonate react on adding water. 

(i) Metals. Aland Fe affected by acids in the kitchen; 
action of steam on zinc (galvanized iron); cleaning of Zn 
and Al with alkalies; possibility of Al in place of Fe in 
foods, by displacement; Ag and Au not easily corroded. 

(j) Bases. Ammonia, water, lye; alkaline solutions 
destroying wool, silk, other proteins (skin); saponifica- 
tion explaining the use of alkaline solutions for cleaning 
greasy dishes. 

(k) Hydrolysis. Why washing powders, borax + 
NaeCO;, are alkaline; why baking soda has a basic 
reaction and can be used to neutralize acids in fruit or 
bee stings. 

() pH. Sourness of fruits, HCl, vinegar; effect of 
low H* conc. on proteins of alkaline washing powders 
and soaps; effect of pH on proteins in doughs and bat- 
ters, use of baking soda + milk, baking powders; effect 
of pH on taste of tomato soup, gelatin desserts, jellies; 
buffers controlling pH of gastric juice, intestinal con- 
tents, blood. 

(m) Colloids. Pearls, opals; fog, smoke; foods, 
human tissues; laws governing crystal growth in ice 
cream or fondants; protective colloids in marshmallows, 
divinity candy, ice cream; adsorption in using fine 
powders to remove stains, in precipitating muddy coffee 
with egg white; electrical precipitation of smoke and fog; 
dialysis, absorption of food in intestines; pH effect on 
denaturation of proteins in cake batters, bread doughs, 
omelets, gelatin dishes, jellies, meats; also pain from bee 
stings or nephritis; emulsions, including mayonaise, 
French dressing, gravies, rich pastries; cleaning action 
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of soap; coagulation of sour milk into curds and whey; 
the sweating of jellies, curdling of custards, aging of 
human body. 

(All of above material from Le Vesconts, A., 9, 1620 
(1932).) 

Tests for home products. Ammonia water and vinegar: 
test for strength, cost, flavor. Toilet soaps: test for 
free alkali, silicate content, sugar, carbonate, rosin, 
chloride, and sulfate content. Baking powders: test 
for total CO, available. Gasoline: test for distillation 
curves. Complexion creams: test for Hg, Pb, Bi, Zn, 
and amount of oil phase. Lazative and cathartics: test 
for crystal varieties. Dentifrices: test for composition, 
abrasive, etc. (Davis, H. L., 11, 662 (1934).) 
Household articles for science. (a) (See article for 
many cheap household articles which can be substituted 
for expensive scientific equipment. (Dewitt, C. B., 13, 
577 (1936).) (b) Make centrifuge from meat grinder; 
pH meter; emulsifier from pint milk bottles on a shaker; 
tin can planetarium; milk shaker for stirrer. (Sister 
M. Casmir, 32, 69 (1955).) 

Household operations. (a) Compounds and micztures. 
Compounds: water, sugar, starch, baking soda, cream of 
tartar, salt. Mixtures: salt with CaCO; to keep it from 
deliquescing. (6b) Flour. Wash with water: the in- 
organic salts dissolve, the starch forms a suspension, the 
proteins form a gummy protein, gluten. (c) Milk. 


Homogenize by breaking the fat globules; heat: a skin 
of protein and calcium compounds. (d) Butter. Heat: 
the fat separates from salt and water. Heat too hot 


(as in deep drying): the fat cracks, forming the un- 
saturated hydrocarbon, acrid-smelling, tear-producing 
acrolein. (e) Meat and egg protein. Heat: loses water 
and shrinks (syneresis). (f) Custard. Cook at too high 
a temperature: becomes either watery or curdled. 
(g) Jelly. Flow fruit juice through a capillary: if it 
contains too much pectin it flows slowly, so add sugar if 
the pectin is low, add apples which are high in pectin to 
assure gelation. Measure fruit juice pH: best if 
between 3.1 and 3.4. Test cranberry juice, which may 
have a high pH; if so, it will be watery and not set. (h) 
Egg white: beat; forms foam, better when at room 
temperature than when chilled. Beaten too much: 
foam breaks, and becomes liquid. Add sugar and 
cream of tartar: stabilizesegg foam. Add fat: causes 
foam to collapse. (i) Baking powders. To NaHCO; 
add acid buttermilk, soured unpasterized milk, vinegar, 
fruit juice, dried fruits, molasses, brown sugar, or 
chocolate, cream of tartar, tartaric acid, monocalcium 
phosphate, or sodium aluminum sulfate: CO, forms, 
as it does in the working of baking powder which contains 
baking soda + tartrates, alums or phosphates. (j) 
Enzymes in yeast. Show action of diastase converting 
starch into maltose, of sucrase converting sucrose to 
invert sugar (fructose + glucose), of zymase converting 
glucose to alcohol + CO: these reactions all occur in 
bread making, the CO, evolved causing the baking to 
rise. See article for other similar experiments and an 
extended discussion of how these reactions occur in 
cooking and ice-cream making. (Prunp, M. C., 19, 138 
(1942).) 

Sauerkraut manufacture. Lactic acid bacteria convert 
sugar in cabbage into lactic acid in the sauerkraut. 
(Prunp, M. C., 19, 244 (1942).) 

Metals and alloys. Exhibit household metals and alloys. 
L., 28, 25 (1951).) 
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Spot Reactions. 

Aurea: the following spot tests can be made visible to 
classes by suspending a mirror at an angle over the spo! 
plate (PerctvaL, G. P., 20, 87 (1943),) or, better still, 
by performing the spot reaction directly un the stage o/ 
an overhead projector. 


(Topic 248 will be continued in the November issue) 
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Torsion’s dial ‘ 


With Torsion’s new 500 gram capacity balance you can make 
three times as many weighings per hour as before. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for “fine” weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance 
arrested again, slide weight repositioned and so on until the 
weight is determined within 0.1 gram. 

All this time consuming “‘cut-and-try” procedure is replaced 
with a simple graduated dial which can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
“dialed-in”—and in \ the time. 

UNCONDITIONAL GUARANTEE 

In keeping with Torsion’s Million-Plus construction, the new 

Dial mechanism retains its original accuracy after more than 


a million weighings. That’s why Torsion Balance has uncondi- 
tionally guaranteed the accuracy of the entire Dial mechanism. 


Torsion Balance 


Torsion’s 3rd New Dial Balance 
WEIGHING TIME GO% 


> Torsion Laboratory Balance DLTS 
Capacity: 500 grams 
Readability of Dial: .O2 grams 


Other Torsion Dial Balances 


Model DLT2 
Capacity: 120 grams 
Readability of Dial: 2 mg: 


Model DLT2-1 
Same specifications 
as DLT2 but has scoop 
for seeds or other 
bulky material. 
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New J-M Colorlith Chalkboard is available in 3 eye-pleasing 
colors: Cyprus Green, Charcoal Gray and Cameo Brown. 
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New Johns-Manville COAG Chalkboard 


Never before has one material solved so many classroom problems 


Architects say —Handsome color and texture run all the 
way through this homogeneous sheet . . . can’t wear off. 


Teachers say —Colorlith makes an ideal smooth, hard 
writing surface — erases easily —reduces writing fatigue. 


Pupils say —We like the color . . . it’s easy on the eyes 
... and we can always see what's written on it. 


Maintenance Superintendents say —Colorlith is easy to 
maintain. Wash occasionally with clear water. Remove 
stains with household cleansing agents. 


School Supervisors say —Colorlith chalkboards have the 
strength and durability to withstand daily classroom 
usage and give many years of service. 


Taxpayers say — Meets the requirements of premium 


quality boards at low prices . . . and it’s strong enough 
not to need any expensive backing. 


— 


x 
q 


Everyone connected with today’s school problems of = 
cost vs. quality finds an answer in new J-M Colorlith 
Chalkboard. Here is a dense, new homogeneous sheet 
developed to provide the same smooth, hard_4writing 
surface and light reflectance values as premium’ chalk- 
boards—but at lower cost. 


Colorlith gets great strength from integral mixing of 
Portland cement, carefully selected asbestos fibers, and 
selected pigments. It can be used in ¥4” thicknesses with- 
out expensive backing to make it rigid. Accurately 
butted joints need no divider strips which could hinder 
writing. Comes fully finished and ready to use as a self- 
supporting wall member. Its natural finish is durable— 
colors and pattern cannot be scratched off. Withstands 
heat, flame, moisture (fully washable) . . . acids and sol- 
vents in working concentrations. 


Write for Colorlith specification sheet IN-230A and 
brochure EL-62A. Johns-Manville, Box 14, New York 
16, N. Y. In Canada, Port Credit, Ontario. 
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Hevi-Duty 
“G-07-PT” 

FURNACE 
temperatures to 2600° F. 


This furnace is designed for 
high-temperature work where 
accurate control and uniform- 
ity are important. Controls, 
which provide 48 temperature 
gradients, and an indicating 
pyrometer are located in the 
pyramid base. For greatest uni- 
formity in the heating chamber, 
three heating elements are in- 
stalled over and three are 
beneath the refractory muffle. 


Write for Bulletin 957 for full details. 


Chamber 
T Price 
G-07-PT 3500 4" 7 2%" $585.00 


*Operating voltage either 115 or 230 A.C. only. 


FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS 


“Multiple Unit” 
HOT PLATE 


Temperatures to 750° F. 


7 Standard sizes, sturdily built 
to industrial standards. Long 
life heating units radiate di- 
rectly to the steel top plate as- 
suring fast heat up and an even 
heat over the entire top surface. 


Three switch heat control offers 
high, medium and low heats. 


Write for Bulletin 835 for complete details. 


Location of 

Number Weight:ies, | Watts 
12 12x12 7 35 1200 $ 55.00 
20 12x18 12” 55 1800 70.00 
22 18x12 18” 55 1800 70.00 
30 18x24 18” 110 3600 102.00 
32 24x18 24” 110 3600 102.00 
40 62x18 18” 28 1200 50.00 
44* 42x24 24” 30 600 50.00 

Each Hot Plate operates on 115 or 230 volts. * Maxi Temperat 450° F. 


@ LABORATORY FURNACES 


MULTIPLE UNIT 


MARK 


@ ELECTRIC EXCLUSIVE 


Out of the 


EDITOR’S BASKET 


announce a new program to provide c1s- 
tom synthesizing of chemical compounds 
labeled with radioactive carbon-14. This 
program is designed to offer the biomedi:a] 
or industrial researcher a new source ‘or 
unusual and ‘‘non-stock’’ carbon-14 co n- 
pounds. Further information on thse 
compounds is available from Nucle 
Chicago Corp., 333 E. Howard Ave., Jes 
Plaines, Illinois. 


Miscellany 


* The National Science Foundation an- 
nounces that it will continue to support 
the following programs during the suminer 
of 1960 and the academic year 1960-61: 
Undergraduate Research Participation: 
Research Participation for Teacher Train- 
ing; Science Training for Secondary 
School Students. 

Colleges, universities, and other educa- 
tional institutions desiring to consider 
participation in these programs may re- 
ceive full information by addressing: 
Special Projects in Science Education, 
Scientific Personnel and Education, Wash- 
ington 25, D. C. 


* The Eleventh Pittsburgh Conference 
on Analytical Chemistry and Applied 
Spectroscopy, sponsored by the Analytical 
Chemistry Group of the Pittsburgh Sec- 
tion of the American Chemical Society and 
the Spectroscopy Society of Pittsburgh, 
will be held at the Penn-Sheraton Hotel, 
Pittsburgh, Pennsylvania, during the 
week February 29 through March 4, 1960. 


% The Eastern Analytical Symposium 
held at the New Yorker Hotel in New 
York City on November 4, 5, and 6, 1959, 
sponsored by the Analytical Groups (ACS) 
of the New York and North Jersey Sec- 
tions, four sections of the Society for 
Applied Spectroscopy (New York,, Dela- 
ware Valley, New England, and Balti- 
more-Washington), and the Metropolitan 
Microchemical Society. For further in- 
formation about the meeting, contact 
Paul Lublin, Publicity Chairman, Sylvania 
Research Laboratories, Bayside, New 
York. 


% A unique chemical compound, whose 
very existence was doubted in scientific 
circles until recently, was placed on the 
market recently in development quantities 
by the Du Pont Company’s Dyes and 
Chemicals Division. 

The new product, sulfur tetrafluoride, is 
a reactive gas which, unlike other regents, 
possesses the unusual ability of replacing 
oxygen with fluorine in many cliemical 
compounds. In light of the wid:spread 
interest in fluorinated products in recent 
years, this “unusual ability’’ is particularly 
significant since it will now be pos-ible to 
offer a large number of fluorinat«! com- 
pounds heretofore unavailable. new 
chemistry of sulfur tetrafluoride is vedited 
in large measure to three ‘search 
chemists, Dr. Earl L. Muettert's, Dr. 
William Channing Smith, and Dr. ‘ ‘harles 
W. Tullock—all members of Du Ponts 
Central Research Department. 
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DRYING TUBE 


.... With lasting 
air-tight fit 


% Easily Taken Apart to Clean 
% Unbreakable All-Polyethylene 


* External Fittings Will Not Loosen With 
Age 


* Available With One or Two Fittings 
* Available in Three Lengths 


* Fittings are 7/8” long and taper from 
3/8” to 1/4” 


%* Tube is 3/4” O.D., 5/8” 1.D. 
%* Special lengths on order 


No. 2070 PRICES: 


Designed for the rapid and accurate determina- a i 5 
tion of thiamin, riboflavin, and other substances © ; DT-100-2 
which fluoresce in solution. The sensitivity * = 

and stability are such that it has been found Pa DT-150-1 
particularly useful in determining very small ws DT-150-2 
amounts of these substances. & 


DT-200-1 


DT-200-2 


CASE (144) 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 


a Through leading supply houses. 
COLORIMETER NEPHELOMETERS GLASS STANDARDS 
Send for catalog of complete line. 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. Y. 


Volume 36, Number 10, October 1959 / A635 


: 
Glass Coll | 
Colorimeter 
> 
\ 
— == 4 
| io | nil LENGTH | EACH | Dozen | Case (72) ee 
| 100mm | $.28 $2.88 $13.68 
(.24 ea.) | (.19 ea.) 
100mm -36 3.84 19.44 
| (.32 ea.) | (.27 ea.) 
150mm .32 3.36 16.56 
(.28 ea.) | (.23 ea.) 
| 150mm .40 4.32 22.32 
| (.36 ea.) | (.31 ea.) 
|200mm | .36| 3.84 | 19.44 
(.32 ea.) | (.27 ea.) 
(.40 ea.) | (.35 ea.) 
= 
PIONEER PLASTICS: 
| 


NEW! 1959 Edition 


| CHART OF THE ATOMS 


Chart and 48-page Key Booklet both completely revised 
by Dr. William F. Meggers, National Bureau of Standards 


CHART OF THE ATOMS == 

ms Grouped According to the Number of Outer [Valence] Electrons Planetary electrons 
~ _in the completed shells 

wes 

Fe Fe Co 


8%, 


"yee, st 


No. 4854 


All specific information including a tabulation of principal isotopes now arranged for greater 
clarity @ Nobelium 102 (most recent discovery) included 


Improved readability @ Large size—42 X 58 inches @ Lithographed in 6 colors 
Lists latest atomic weights compiled by International Union for Pure & Applied Chemistry 


No. 4854. CHART OF THE ATOMS—1959 Edition. Lithographed in six colors 
on heavy chart paper, coated with a plastic film especially treated to pre- 
vent glare, with formed-metal chart molding at top and bottom with 
eyelets for hanging and a 48-page key booklet........... Each $7.50 


Write for Complete Circular 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
——£STABLISHED 1880————_ 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 


A636 / Journal of Chemical Education 


| 
MES 
le 
Hes tas 
| 
im 
| 
| Revived | 
Electronic | The A 
3 30 
| 
Ar 
“Ae 
| 
| 
| 
| 
| | 
| j 
| 
| 


PUBLICATIONS 


A modern, structural approach to the elements of chemistry, a systematic 
presentation of modern principles of the physical sciences, and a 


fundamental class and laboratory training in quantitative analysis 


BASIC PRINCIPLES OF 
CHEMISTRY 


by J. RaE SCHWENCK and 
RAYMOND M. MakrtiN, both of 
Sacramento Junior College 


Using the modern structural ap- | 


proach, authors J. Rae Schwenck 


and Raymond M. Martin emphasize 


the fundamental principles rather 
than the facts of chemistry. The 
authors hold that the logical presen- 
tation of principles, illustrated with 
facts, makes other facts of chemistry 
predictable. As a result, their text 
provides for “‘a study of the elements 
of chemistry rather than the chem- 
istry of the elements.’’ The subject 
matter selected for the text embraces 
those basic principles which prepare 
a student (1) to apply chemistry 
most effectively in the several ap- 
plied vocational fields, and (2) to 
pursue future courses in qualitative 
and quantitative analysis, and or- 
ganic, inorganic, and physical chem- 
istry. This text provides an entirely 
new approach to the orderly, unified 
presentation of chemical principles. 
It starts with an explanation of the 
structure of matter. Matter is 
viewed (1) as atoms composed of 
subatomic particles, (2) as ions, (3) 
as molecules, and (4) as groups of ele- 
ments whose structural forms deter- 
mine the characteristics of chemical 
families. Basic Principles of Experi- 
mental Chemistry, the new lab manual 
by ScHweNnck and MartIn designed 
to accompany the text, has a similar 
breakdown. In addition, it includes 
a section on qualitative analysis. 
(384 pp. Manual price $3.95) 

400 pp. Pub. 1958 illus. 


Text price $6.75 


COLLEGE PHYSICAL SCIENCE 


by WENDELL SLABAUGH, 
Oregon State College, and 
ALFRED B. BuTLER, Washington 
State University 


The text features an unusually com- 
plete integration of the four basic 
areas of physical science. This inte- 
gration is based upon the successive 
treatment of mechanical, electrical, 
chemical, heat and nuclear energy, 
followed by an immediate applica- 
tion of the fundamentals of these 
forms of energy to geology, astron- 
omy, meteorology and other areas of 
physical science. 

A firm understanding of the basic 
principles and methods which have 
the greatest importance to the stu- 
dent is provided and accordingly there 
is a maximum of correlation through- 
out of the various areas of physical 
science. You have here a unified 
approach to the general study of 
physical science, emphasizing and 
correlating the soundest principles of 
science, including physics, chemistry, 
geology, astronomy and meteorology. 
The prablems are thought-provoking 
and provocative, requiring an under- 
standing of the specific material 
concerned as well as the principles 
underlying the specific application. 
Thus they entice the student to con- 
sider other, original, applications of 
the principle. 


608 pp. Pub. 1958 Text price $7.95 


QUANTITATIVE ANALYSIS 


by R. A. Day, Jr., and 
A. L. UNDERWOOD 
both of Emory University 


This text is designed for one or two 
semester courses in quantitative 
analysis consisting of lecture and 
laboratory work at the undergradu- 
ate level. Laboratory direction 
are given in a section separate from 
the discussion of theoretical topics. 
The latter section is divided into 
three parts: volumetric, gravi- 
metric, and instrumental methods 
of analysis. The classical volu- 
metric and gravimetric topics have 
been brought up to date by the in- 
clusion of material such as non- 
aqueous titrations, complexometric 
titrations, organic precipitants, and 
precipitation from homogeneous 
solution. Instrumental _ topics 
treated are potentiometric titrations, 
electrolysis, polarography, and 
colorimetry. These topics are pre- 
sented on a level that can be com- 
prehended by students with no for- 
mal training in physical chemistry. 


The laboratory section includes a 
wide selection of experiments of a 
classical nature, as well as a series of 
experiments on nonaqueous titra- 
tions and an illustration of the sepa- 
ration of two metals by an anion ex- 
change resin. Complete directions 
are also given for a series of experi- 
ments in colorimetry and spectro- 
photometry, potentiometric  titra- 
tions, electrolysis, polarography, and 
amperometric titrations. 


465 pp. Pub. 1958 Text price $6.95 


To receive approval copies promptly, write: Box 903 


PRENTICE-HALL, Inc. 


Englewood Cliffs, New Jersey 
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BOOK REVIEWS 


aration of salts, glass, gunpowder, fire- 
works, etc. The last chapter deals with 
the “fire that consumes without leaving 
ashes, that is more powerful than all 
other fires, and that has as its smith the 
great son of Venus,’’ i.e., love. 

The style is pleasant, almost chatty in 
parts, and gives the reader an excellent 
insight into the technology of 16th century 
and before. The author (1480-1512) 
tells what he had seen, heard, and read 
and he has kept his accounts largely on 
the experimental side; “that is, he is 
concerned with operations that have been 
found to work without much regard to 
why.’’ At times, he digresses to moralize 
and his comments of alchemy, for ex- 
ample, are worthy of wide distribution. 
The woodcuts are to the point, and the 


present editors have wisely supplemented 
them in key places with some taken from 
Agricola’s ‘“‘De re Metallica’ (1556). 
The translation has been done with 
loving care and the footnotes add much to 
the already excellent text. The life of 
Biringuccio is treated in adequate detail 
and the Introduction also gives an 
enlightening account of the place of this 
text in the literature of metallurgy. 

An extended treatment of the life of 
Biringuccio and an analysis of this his 
book was published in THIS JOURNAL, 
29, 507 (1952) by J. R. Zietz. This 
paper was largely based on the Intro- 
duction to the translation being reviewed 
here and consequently there is no need to 
go into details, whose discussion is so 
readily available. 

The great trio of works dealing with 
mining and metallurgy: Biringuccio’s 
“Pirotechnia’’; Agricola’s “De re Me- 


More safety ... greater economy 
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tallica’”; and Enrcker’s “Beschreib ing 
allerfiirnemisten mineralischen Ertzte nd 
Bergswercksarten’’ (1574) are all now 
available in nicely manufactured, cle:rly 
translated English versions at reason: :ble 
prices. 


E. 
University of Cincinnati 
Cincinnati, Ohio 


Perkin Centenary London 


Collection. | Pergamon Press, New 
York, 1958. xii + 136 pp. 14.5 x 
22cm. $7.50. 


This mauve colored book carries two 
subheadings, “100 Years of Syntivetic 
Dyestuffs’”’ and “Supplement No. | to 
Tetrahedron,” the new international jour- 
nal of organic chemistry. Because Per. 
kin’s synthesis of mauve in 1856 ai the 
age of 18 and his manufacture of the dye 
soon afterwards introduced a new age of 
colored materials into the world, great 
care was taken to make this book a thing 
of beauty. Much emphasis is given in the 
centenary lectures to Perkin’s aesthetic 
interests and capabilities, which in large 
measure determined his scientific career. 

Four excellent lectures constitute the 
major part of the book: John Read’s 
“The Life and Work of Perkin,’’ Clifford 
Paine’s “The Development of the Dye. 
stuff Industry,” J. G. Evans’ “The Tine- 
torial Arts Today” and Sir Alexander 
Todd’s “The Development of Organic 
Chemistry Since Perkin’s Discovery.” 
The writers are authorities in the subjects 
they discuss, and though little new infor- 
mation appears in the book, the volume 
represents a unique study of the impact of 
a particular science, organic chemistry, a 
particular man, William Henry Perkin, 
and a particular “accidental’”’ discovery, 
that of mauve, on science, on industry, on 
national economies, on patterns of living, 
and on international relations. It is a 
case study of a scientific event viewed in its 
fullest historical context without the arti- 
ficial dividing lines that usually separate 
pure and applied science, science and in- 
dustry, science and the arts, the man and 
his work. Students who are encouraged 
to read this book should have a prior ac- 
quaintance with aromatic and some dye- 
stuff chemistry. 

O. T. BEeNFEY 

Earlham College 
Richmond, Indiana 


Vacuum Metallurgy 


Edited by R. F. Bunshah, Department 
of Metallurgical Engineering, Nev 
York University. Reinhold Publishing 
Corp., New York, 1958. xviii + 472 
pp. Many figs. and tables. 16 X 23.5 
em. $12.50. 


This is the first book in the publisher's 
new Materials Technology Series. It is 
based on lectures given at a five day course 
on Vacuum Metallurgy in June, 19.17, that 
was sponsored by the Department of 
Metallurgical Engineering and th Office 
of Special Service to Business «1d In- 
dustry of New York University. The ?/ 


(Continued on page A640) 
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GENERAL CHEMISTRY: A SYSTEMATIC APPROACH, second Edition 


by Harry H. Sisler, University of Florida, Calvin A. Vander Werf, ana 
Arthur W. Davidson, both, University of Kansas 


“A perusal of the text shows that the authors have attained their goal to present 
‘a sound, balanced foundation in general chemistry on a logical, inductive basis.’ 
The text is as modern as this morning’s newspapers—from the first page to the 
last, The study questions and problems...are thought provoking and should 
engender in the student’s mind a clear and understanding grasp of the subject.” 
—Austin V. Signeur, Canisius College.* 1959, 851 pages, Ill., $7.95 


Features © new material on the chemistry of newer elements, on rocketry, on plastics, 
on medicine, and on applied organic chemistry 


e rewritten, up-to-date chapters on metals and nuclear fission, including 
nuclear fission and fusion as sources of energy 


e@ condensation of chapter on atomic structure 
e new illustrations 


COLLEGE CHEMISTRY: A SYSTEMATIC APPROACH, secon Edition 


by HarryH. Sisler, Calvin A. Vander Werf, ana Arthur W. Davidson 


Retaining the general organization and level of the previous edition, this revised 
text includes the results of recent developments plus 25% more illustrations. 
Ready Spring, 1960 


THE CHEMISTRY OF ORGANIC COMPOUNDS Fijth edition ty James Bryant 


Conant, and Albert H. Blatt, Queens College, New York 


Significantly revised and reorganized, this compact text offers sufficient material 
for a terminal course as well as a solid foundation for further study. Relating 
concepts to their application, the authors discuss important mechanisms in con- 
nection with reactions to which they apply and bond types in connection with 
structures containing them. 1959, 704 pages, Ill., $7.75. 


A SHORT COURSE OF ORGANIC CHEMISTRY ., John Leffler, —Fiorida state 


University 


Primarily designed to help give the non-major a practical understanding of 
organic chemistry, this text orients the student to basic concepts and nomencla- 
ture and then proceeds to a unified survey of the important classes of compounds. 
Meaningful and unusual applications are presented in chapters on special topics 
—including the organic chemistry of odor and color, molecular energy, and the 
chemistry of large molecules. 1959, 201 pages, Ill., $5.50. 


The Macmillan Company 60 FIFTH AVENUE, NEW YORK 11, N. Y. 
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BOOK REVIEWS 


lectures are grouped in the book under 
the following topics which indicate their 
scope as well as the state of the art: 
vacuum equipment, thermodynamics and 
kinetics, arcs and arc melting processes, 
induction melting processes, electron 
bombardment melting techniques, de- 
gassing in the liquid and solid states, 
distillation of metals, metallurgical appli- 
cations of vacuum processing, analytical 
techniques, and future trends. There is 
a 20 page bibliography, an author index, 
and a subject index. In the front of the 
book are lists of abbreviations and units of 
pressure and conversion factors. The 
inclusion of these items indicate the care 
with which the editing was accomplished. 

The outstanding contribution of vacuum 
metallurgy has been a spectacular im- 
provement in mechanical properties of 
metals. Oxygen, nitrogen and hydrogen 
are absorbed by most metals during 
various stages of processing. Vacuum 
is used to drive a reversible reaction and to 
favor dissociation of compounds of these 
impurities. Volatile metallic impurities 
may also be removed. The resulting 
purified metal may show ductility and 
toughness where neither was apparent, 
and improved fatigue life, better electrical 
conductivity and improved corrosion 
resistance. Vacuum melting has im- 
proved the workability of such alloys as 
iron-aluminum and boron stainless steel 


that had been considered to be un- 
workable. The improved performance 
has in general justified the premium cost. 

Vacuum metallurgy includes the in- 
teresting “hot-wire” reduction technique 
of Van Arkel and de Boer which has led to 


* development of many high purity metals. 


The largest scale utilization of this process 
to date has been the production of zir- 
conium crystal bar for.use in the atomic 
energy program. 

This book emphasizes engineering proc- 
esses primarily, but most of the tech- 
niques discussed have first been laboratory 
developments that are still important to 
the chemist and metallurgist. The dis- 
cussion of pumping and the measurement 
of low pressures (high vacua) are pertinent 
to small scale operations as well as large. 

The hot-wire technique has been used 
widely in research laboratories. Other 
valuable laboratory techniques reviewed 
include the fascinating levitation melting 
(in which the melt is held floating in space 
with no contact between it and a crucible), 
floating zone melting, cage zone melting, 
vacuum-fusion analysis, induction melt- 
ing or sintering, vacuum heat treating and 
annealing, and so on. 

The wide scale use of vacuum metallurgy 
is recent and one that will continue to 
expand. The publication of this book will 
aid in this development. 


LAvuRENCE 8. FosTER 
Ordnance Materials Research Office 
Watertown, Massachusetts 


Fundamentals of Inorganic, Orgenic, 
and Biological Chemistry 


Joseph I. Routh, State University of 
Iowa. 4th ed. W. B. Saunders (po, 
Philadelphia, 1959. ix + 384 pp. 102 
figs. 15.5 X 21cm. $4. 


This text written for nurses is a r.odj- 
fication of the author’s “20th Ce: tury 
Chemistry.’ Other than several cha 
omitted and some new material aided, 
much of the content has been taken v the. 
tim from the larger text. It is writte: ing 
manner which is easy to read and th: fre. 
quent use of heavy type accentuate: con- 
tent of paragraphs and names of com. 
pounds 

The reviewer’s greatest criticism «f the 
text is the omission of two chapters; 
namely, The Nonmetallic Elements and 
The Metallic Elements. The only ele. 
ment of which there is any mention as such 
is oxygen. The term “halogen’’ is first 
used on page 142, and no mention is made 
of its properties, occurrence, or uses except 
in a brief appendix. The inclusion of a 
brief discussion of the more common el 
ments would make the whole book more 
meaningful to the students, particularly 
those not having had high school chemistry. 

In the organic section, excellent use has 
been made of structural formulas, the only 
exceptions being those of citric and tar- 
taric acids. It has been found that for- 
mulas used by the author leave the average 
student with little conception of their real 
structure. 


(Continued on page A644) 


Fherbach 


CORPORATION 
P.O. Box 63 Ann Arbor, Michigan 


HIGH TORQUE - VARIABLE SPEED 


Features: 

1. Fits narrow space. Head-on silhouette, 2%" wide. 
2. Sealed gear head; no lubricant loss. 

3. 3-wire cord is standard. 

4. Hinged support rod for better positioning. 

5. Two chucks on Hollow Spindle grip rod firmly. 


The Eberbach Power-Stir now 
offers the above features without 
sacrificing low price, high torque 
and variable speed, outstanding 
features of this popular labora- 


positioned by a large wing nut. 
Rheostat housing carries toggle 
switch. Running 
load is .8 ampere. 


_current, full 


tory stirrer. Designed for inter- 
mittent heavy duty, a rheostat 
controls speed from 100 to 1000 
r.p.m. The 1/10 h.p. motor de- 
velops 16 inch-pounds torque 
through quiet 20-1 worm gear 
drive. Power-Stir is hinged on a 
1/2" X 11” nickel-plated rod and 


| 
No. 77-836 POWER-STIR, with- 
out agitator—115 volt, AC— 
$32.50 each. * In lots of 12—$29.25 
No. 77-837 Stainless Steel. Agi- 
tators, 1/4” rod with 2” diameter 
blade. Specify length of rod. 
18”—$2.50; 24”—$2.75. 
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AN INTRODUCTION 
TO THE ORGANIC CHEMISTRY 
OF HIGH POLYMERS 


>. S. Marvel, University of Illinois. The notes on 
which this book is based were originally assembled for 
use in connection with the Humble Lectures in Science 
delivered by the author in June of 1956. They have since 
found use as a means of interesting young organic chem- 
ists in the possibilities inherent in the synthesis of new 
organic polymers. They now appear in published form 
tomake their use more widespread. The only simple in- 
troductory treatment of the subject in English, the text 
is intended for the beginner in polymer synthesis. 
Among the topics treated are condensation polymeriza- 
tion, addition polymerization (free radical initiation 
and ionic initiation), copolymerization, diene polymer- 
ization, and reactions of polymers. 1959. Approx. 96 
pages. Prob. $4.50. 


Dana’s MANUAL OF MINERALOGY 
Seventeenth Edition 


Revised by Cornelius S. Hurlbut, Jr., Harvard Univer- 
sity. The major change in this popular text—widely 
used by students for over a century—is in the broad 
use of the crystal-chemical approach throughout. This 
serves as a basic and unifying force relating the proper- 
ties of minerals through fundamental structural and 
chemical considerations. The chapter on crystallog- 
taphy has been expanded to include a discussion of the 
stereographic projection, the thirty-two crystal classes, 
the calculation of axial ratios, and x-ray crystallography. 
In the chapter on chemical mineralogy the section on 
crystal chemistry has been expanded, and in the chapter 
“Descriptive Mineralogy,’’ mineral groups as well as 
individual species are considered in the light of their 
crystalchemistry. 1959. 609 pages. College edition $9.50. 


LIPIDE CHEMISTRY 


By Donald J. Hanahan, University of Washington. 
With contributing chapters by Frank R: N. Gurd, Equitable 
Life Assurance Society of the United States; and Irving Zabin, 
University of California, Los Angeles. Designed for an 
advanced or graduate course in lipides, this text evalu- 
ates and documents progress in this rapidly advancing 
field and correlates this progress with some of the older 
work on the subject. The main point of emphasis is 
made on the chemical nature of lipides (mainly from 
mammaliin sources but applicable to many sources) and 
dificulti-s encountered in establishing with certainty 
the strucrure and purity of lipides isolated from natural 
sources. The authors carefully define the individual 
lipides and then work back up the scale to the much more 


complex lipoprotein systems. 1959. A . 356 pages. 
Prob. $10.0 


Check these new and forthcoming texts and references 


Send for examination copies. 


PRINCIPLES AND PRACTICE 
OF GAS CHROMATOGRAPHY 


Edited by Robert L. Pecsok, University of California, 
Los Angeles. With four contributors. In this work the 
contributors first discuss theoretical principles under- 
lying partition chromatography and describe the mecha- 
nism of separation when the mobile phase is an inert 
gas. They then offer a more detailed description of the 
mobile and stationary phases. Practical details and 
general procedures are described in chapters covering 
the effects of operational parameters, column selection 
and construction, sample introduction, and temperature 
control. General methods available for converting the 
experimental data into useful results are discussed in the 
final chapter on analytical methods. The text is based 
on the first course in gas chromatography offered by 
U.C.L.A. 1959. 226 pages. $6.75. 


ORGANIC SYNTHESES 
Volume 39 


Editor-in-Chief: Max Tishler, Merck Sharp © Dohme 
Research Laboratories. Representing the work of 39 
contributors, in addition to members of the Editorial 
Board, this latest addition to the noted annual series 
contains 28 new syntheses. These tested preparations 
serve as a reliable source of detailed, practical directions 
for valuable intermediates and as models for related 
reactions. Each preparation has been checked independ- 
ently in the laboratory of one of the Editors. 1959. 
Approx. 128 pages. Prob. $4.00. 


REGRESSION ANALYSIS 


By E. J. Williams, formerly of the University of North 
Carolina. Dealing with the subject from both the theo- 
retical and the applied viewpoints, this book emphasizes 
the practical pclilenss of interpretation and the situa- 


tions in which a technique is relevant and appropriate. 
1959. 214 pages. Prob. $7.50. 


METABOLISM OF THE RUMEN 

By E. F. Annison and D. Lewis, both of A.R.C. Insti- 
tute of Animal Physiology, England. A Methuen Mono- 
graph. 184 pages. $2.75. 
EXPOSURE MANUAL 


By J. F. Dunn, M.I.E.E., A.M.I.MECH.E., F.R.P.S. 
1959. 268 pages. $7.50. 
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IMPORTANT CHEMISTRY BOOKS 


RADIOISOTOPE TECHNIQUES by Ralph T. Overman, Oak Ridge Institute of Nuclear 
Studies; and Herbert M. Clark, Rensselaer Polytechnic Institute. Ready in January, 
1960. A laboratory textbook designed to give the principles and typical procedures of 
working with radioactive materials. It is for use both as a text, in formal courses dealing 
with radiochemical techniques, and also as a reference and source book for these laboratory 
procedures and manipulations. 


OPTICAL ROTATORY DISPERSION: Applications to Organic Chemistry by Carl 
Djerassi, Stanford University. Ready in December, 1959. The first book to be published 
on this aspect of modern organic chemistry theory. 


INSTRUMENTATION IN SCIENTIFIC RESEARCH: Electrical Input Transducers 
by Kurt S. Lion, Massachusetts Institute of Technology. Ready in Fall. A reference book 
for all fields of science, engineering, and medicine where electrical instrumentation is used as 
a research tool. The purpose of this volume is to provide a complete collection of the exist- 
ing basic methods and systems used as input transducers in electrical instrumentation. 


CHEMICAL ANALYSIS: An Advanced Text and Reference by Herbert A. Laitinen, 
University of Illinois. Ready in January, 1960. A senior-graduate text and reference book 
that covers fundamental principles underlying chemical methods of analysis. 


LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY by Kenneth R. Wilberg, 
University of Washington. Ready in January, 1960. A modern and practical book designed 
to introduce advanced undergraduates and beginning graduate students to the basic methods 
of organic chemistry laboratory technique. It covers the procedures and methods of puri- 
fication of liquids, solids, and gases, and then considers the methods of separation and 
purification which are based on partition between phases. 


FOUNDATIONS OF CHEMICAL KINETICS by Sidney W. Benson, University of 
Southern California. Ready in January, 1960. A senior-graduate text and reference book 
for students and research workers. 
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FROM MCGRAW-HILL BOOK COMPANY 


REACTION KINETICS FOR CHEMICAL ENGINEERS by Stanley M. Walas, Uni- 
versity of Kansas. McGraw-Hill Series in Chemical Engineering. Ready in Fall, 1959. 
A text on applied kinetics for use at the senior or first year graduate level. It covers the 
subject from the standpoint of the process designer, not from that of the physical chemist. 


GERMAN-ENGLISH SCIENCE DICTIONARY, Third Edition by Louis De Vries, 
Iowa State College. 592 pages, $7.00. The first and by far the most popular of the De 
Vries dictionaries has been revised by the addition of new supplementary sections. This 
is the only compact, yet comprehensive, German-English dictionary specifically for students 
who must read scientific articles and journals in the original German. The Third Edition 
includes over 3,000 new terms, and newly recognized translations of terms that have become 
important since the end of World War II. In addition, a new section consisting of ‘“Sug- 
gestions for Translators” has been added. 


INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS, second Edition, by Galen 
W. Ewing, New Mexico Highlands University. Ready in February, 1960. This book covers 
in considerable detail all those analytical methods utilizing instruments which are in common 


laboratory use, as well as many less familiar methods gleaned from the recent technical journal 
literature. Many new materials included in the new edition. 


ORGANIC CHEMISTRY—AN OUTLINE: Problems and Answers by Corwin Hansch, 
Pomona College; and George K. Helmkamp, University of California, Riverside. 258 
pages, $2.95. Designed to supplement all organic chemistry textbooks, HANSCH and 


HELMKAMP contains problems involving nomenclature, synthesis, equivalent weights, 
and physical properties. 


“STATISTICAL MECHANICS: Principles and Selected Applications py Terrell L. 
Hill, Naval Medical Research Institute, Bethesda, Maryland. 432 pages, $9.00. Written 
for graduate students and research workers in theoretical chemistry and physics, this book 
summarizes the principles of statistical mechanics at an intermediate level, and presents an 


organized and detailed account of certain important applications of statistical mechanics 
which have been worked out since 1940. 


| 
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BOOK REVIEWS 


At the end of the chapters are generous 
lists of well chosen review questions. 

The text contains a wealth of well-or- 
ganized information, much of which would 
be of value to nurses. A competent in- 
structor will easily compensate for the 
omissions noted. 


Artur L. WILLIAMS 
San Jose State College 
San Jose, California 


Nomography 


L. Ivan Epstein, Lowell Technological 
Institute, Lowell, Mass. Interscience 
Publishers, Inc., New York, 1958. x 
+ 134 pp. 16 X 23.5em. $4.50. 


The author’s claim, ‘The present 
volume is intended to fill the need for a 
book that combines the discussion and 
methods of construction with a thorough 
presentation of the underlying theory,” 
seems to be well substantiated. The 
reader moves rapidly through intro- 
ductory chapters on determinants, nomo- 
graphs, and projective transformations to 
a more sophisticated pacing of matrix 
multiplication and into the latter half 
of the book treating the representation of 
equations involving more than three 
variables, empirical nomography, ‘“Kel- 
log’s method” and nonprojective trans- 
formations. There are no lists of practice 
problems, but the book is sure to be a 


favorite source of help in solving such 
items already existing in other books and 
for all whose research or teaching uses 
this important mathematical technique. 


Disinfection and Sterilization 


G. Sykes. D. Van Nostrand Co., Inc., 
Princeton, N. J., 1958. xviii + 396 pp. 
16.5 X 25.5em. $10.75. 


This is another book in, the “General and 
Industrial Chemistry Series” edited by 
H. M. Bunbury. Following the pattern 
of the other members of this series this 
volume presents “‘a considered appraisal of 
the progress made, particularly over the 
last two decades, in the . . . subjects of dis- 
infection, sterilization and antisepsis.”’ 

The book is divided into six parts: 
(1) Theory of Disinfection and Methods of 
Testing, (2) Methods of Sterilization, 
(3) Air Disinfection and Sterilization, 
(4) Disinfection of Viruses, (5) Chemical 
Disinfectants, and (6) Preservation and 
Preservatives. There are a total of 17 
chapters, each of which is excellently 
written. Each topic is prefaced by an 
interesting historical passage. The tables 
and figures are adequate. The termi- 
nology and definitions throughout are con- 
sistent. 

The chapters pertaining to Chemical 
Disinfectants are of interest to the chem- 
ist in that the actions of phenols, dyes, 
soaps, quaternary ammonium compounds, 
halogens, and heavy metals are described 
in great detail. The chemistry presented 
is correct. 


At the end of each chapter appears a lis: 
of references. The author index and sub- 
ject index, which appear at the end of th: 
book, seem adequate. 

The book is definitely not for the lay- 
man, but is intended more for thos: 
associated with the medical profession an.| 
others concerned with the practical ar] 
theoretical aspects of such topics. 


James M. PApPpENHAGI 
Kenyon Colle 
Gambier, 


Laboratory Manual of Chemistry 


Joseph I. Routh, State University of 
Iowa. 4th ed. W. B. Saunders Co., 
Philadelphia, 1959. xii + 115 pp. 
36 figs. 14 X 20.5 cm. $1.75. 


This manual was written to accompany 
two texts written by the author, “Funia- 
mentals of Inorganic, Organic, and 
Biological Chemistry,” written exclu- 
sively for nurses, and ‘“Twentieth Century 
Chemistry,’ suitable as a text for a one- 
year terminal course. 

In dealing with unsaturated hydro- 
carbons, solutions of bromine and iodine 
are added to acetylene. Due to an 
anomaly, acetylene is a very poor choice 
for this reaction since it reacts too slowly 
to be detected by a beginning student. 
With iodine, there is no reaction. No 
comparison in the relative rates of reaction 
of halogen on saturated and unsaturated 
compounds is included. A solution of 


(Continued on page A646) 


SAVE With The ALL NEW 


Aloe-Petrolite 


VENTILATED FUME HOOD 


Removes fumes without 
loss of conditioned air 


ditioning savings it can pay for itself. 


Descriptive bulletin and all details are 
yours for the asking. Write or call us today. 


Simple in design / Economical to install ff Easy to maintain. In 
addition to protecting laboratory personnel from obnoxious or 
toxic gases, the Aloe-Petrolite Fume Hood saves conditioned 
air. Not only in the room where it is installed, but in the entire 
building. Losing cooled or heated air through fume hoods 
places an extra load on refrigeration and heating equipment. 
Result: unnecessary expense. But—by using outside air instead 
of room air, to carry off fumes, waste of conditioned air is 
stopped. This hood does just that. It operates as an independent 
unit, completely isolated from rest of room. And in air con- 
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: | SOME NEW BOOKS FROM OXFORD 


The Theory of Elementary Particles 


by JAMES HAMILTON 


Using physical examples as illustrations, this volume deals with the mathematical 
methods used in investigating elementary particles. Some of the techniques discussed 
are: the addition of angular moments, angular correlations, isotopic spin, charge con- 
jugation, time reversal, parity violation, the second quantization of boson and fermion 
fields, scattering theory, and the renormalized perturbation theory of the S-matrix. 
(International Series of Monographs on Physics) 49 text figures. $12.00 


The Determination of 
Molecular Structure 


by PETER J. WHEATLEY 


This is an introduction to all of the main physicochemical methods that can be used 
for the determination of the dimensions and configuration of molecules. Throughout 
emphasis is placed on the scope and limitations of various methods which are divided 
into three headings: Spectroscopic, Diffraction, and Miscellaneous. 154 figures. 
$5.60 


Physical Chemistry 


by N. K; ADAM 


This is an introduction to the principles and many of the facts of physical chemistry 
intended for college students who have some knowledge of chemistry, physics, and 
mathematics. Among the subjects covered are: atomic theory, isotopes, nuclear re- 
actions, liquefaction of gases, kinetic theory, quantum theory, atomic spectra, solids, 
liquids, thermodynamics, the statistical basis of thermodynamics, heterogeneous 
equilibria, electrochemistry, the velocity of homogeneous reactions, molecular spectra, 
photochemistry, chain reactions, surface chemistry, colloids, and the determination of 
the avogadro number. Historical development is given for many topics and references 
to more specialized works are included. 224 figures. $8.00 


Al all bookstores 


OXFORD UNIVERSITY PRESS 
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BOOK REVIEWS 


bromine in CCl, added to tubes containing 
pentane and pentene would accomplish 
this beautifully and almost instantly. 

Within a few pages in the organic 
section the student is required to describe 
the odors of fourteen organic compounds. 
This is a difficult, if not an impossible, 
task since some have odors characteristic 
only to themselves. 

Somewhat misleading is the number of 
experiments listed; 133 are contained 
within 94 pages of the book. Experiments 
108, 109, and 110 with space for answers 
utilize one-half of one page. Experiments 
111 to 124 are on normal and patho- 
logical urine. 

The manual is the fill-in type with a 
place for every answer and msny whole 
pages are required to be filled in with 
physical and chemical properties of 
numerous chemical compounds. A mass 
of data is to be recorded but little or no 
attempi at generalization is made. 

The reviewer’s experience with courses 
of the type for which this manual was 
written leaves doubt in his mind of the 
ability of many of the students enrolled 
in such courses to prepare formal labora- 
tory reports such as required in many 
manuals. Jf the student, unfamiliar with 
science, must be led through his experi- 
ments, then certainly an attempt should 
periodically be made to orient the student 
with respect to the place and importance 
of the particular experiment with regard 
to the course. Certain questions should 


thinking on the part of the student. 
This manual seldom makes such demands. 
It is unfortunate that such a manual 
should be written to accompany the 
author’s well-written texts. 


Arruur L. WILLIAMS 
San Jose State College 
San Jose, California 


Nouveau Trait’ de Chimie Minérale. 
Volume 11 


Edited by Paul Pascal, Honorary 
Professor, Sorbonne. Masson et Cie, 
Paris, 1959. xxxix + 850 pp. 54 figs. 
18 X 26cm. 8900 fr. 


Arsenic, antimony, and bismuth from 
elements of Group V are treated in this 
volume. The general description and 
physical properties of arsenic and its 
inorganic compounds are presented by 
R. Dolique, while the organic compounds 
are described by Pascal himself. Bothorel 
is sole author of the section on antimony, 
and Domange is sole author of the material 
on bismuth. 

Comparison with other volumes of the 
treatise which have appeared previously 
shows that generally high standards are 
being maintained, but most of the crit- 
icisms may still be applied, such as poor 
indexing, failure to select a single date 
(1956-58) to which to bring all literature 
searches for the entire volume, and the 
like. As with the other volumes, coverage 


regularly be asked which require some~ 


is more extensive than that of Mellor but 
not as extensive as that attempted in 
Gmelin. The advantage over both is 
that the more modern concepts and 
materials from recent publications ar: 
being used in Pascal. 


Rocer V. Krum: 
University of Florid: 
Gainsvill. 


Nouveau Traite de Chimie Minerale 
Volume 14 


Edited by Paul Pascal, Honorar. 
Professor, Sorbonne. Masson et Cir, 
Paris, 1959. xxxix + 1014 pp. 182 
figs. 18 X 26cm. 10,700fr. 


This volume of Pascal on chromium, 
molybdenum, and tungsten meets a 
pressing need for a more comprehensive 
reference work on these elements. The 
volume of Mellor which included them 
appeared in 193], and the current edition 
of Gmelin does not yet include chromium. 
In the latter set, tungsten appeared in 
1933, and molybdenum in 1935, while 
supplements to bring the literature surveys 
to 1950 have not yet appeared. 

An introduction to the three elements 
has been written by Pascal, and this is 
followed by the section on chromium by 
J. Amiel, with a description to the com- 
plexes of chromium by Raymonde and 
Clement Duval. Except for a discussion 
on molybdates, molybdic anhydrides, and 
molybdic acids by L. Malaprade, the 
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A great advance in 
Detontsation 


The Griffin-Raleigh 


WATER DEIONISER 


has been developed as a result of an invention 
in ion exchange technique employing three resins 
instead of two, by means of which it has become 
possible to regenerate small columns in situ 
and to produce water at 

very low cost. The County 
a stainless steel portable unit containing a 
sulphonated-polystyre: 
increases the capacity per regeneration of Model 1 
and Model 2 deionisers to approximately 2,000 
and 8,000 gallons respectively when used 


Manufactured in England by 
GRIFFIN & GEORGE (SALES) LIMITED 


Ealing Road, Alperton, Wembley, Middlesex, England 
Marketed in the United States by 


THE EALING CORPORATION 
33 University Road, Cambridge 38, Massachusetts 


ater Softener, 


me bead resin, 


as a primary purifier. 


Regeneration of resins in situ 
* 
Low cost of product 


* 
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quality indicating system 


* 


May we send you our leaflet P2053? 


A 
com 
No b 
| tinid 
Sovie 
have 
| 
impo’ 
uses ( 
scient 
under 
comp! 
Th 
| 
i’ 
Meats 
iw able re 
Ms 
| | | : 
collect 
The tr 
Bio this co 
of fura 
Subse 
ori 
: 
of 4 


hw 


or 


Announcing these New Important Russian 
Books in ENGLISH TRANSLATION 


1 on Crystal Chemistry of the Actinides, 
which has not been covered anywhere. . . 


1 as a practical guide on Syntheses of 
Heterocyclic Compounds. 


CRYSTAL CHEMISTRY of SIMPLE 
COMPOUNDS of URANIUM, THORIUM, 
PLUTONIUM and NEPTUNIUM 


By E. S. Makarov 


RYSTAL CuHeEmistry of Simple Compounds of Uranium, 
Thorium, Plutonium, and Neptunium,” represents the 
firsi attempt to correlate crystal structure data on the simplest 
compounds of the most thoroughly studied actinide elements. 
No books dealing specifically with crystal chemistry of the ac- 
tinides have been published hitherto either abroad or in the 
Soviet Union, although separate surveys by W. Zachariasen 
have appeared in various collective volumes. 


There is no need to stress the great scientific and practical 
importance of studies of all aspects of the actinides and their 
compounds, including their crystal chemistry. The growing 
uses of atomic energy for peaceful purposes demand a deeper 
scientific understanding of the nature of the actinides. Such 
understanding must assist in the deliberate control of all the 
complex processes of nuclear power technology. 


The abundant factual data on crystal structures of actinide 
compounds, summarized in this book in compact form, will en- 
able research workers and engineers to make wider use of crystal 
structure data. Until now such data have been scattered over 
numerous literature sources. 


1959. Cloth. 142 pp, illustrated. $5.25. 


Volume I and ll 
SYNTHESES OF HETEROCYCLIC COMPOUNDS 


Edited by A. L. Mndzhoian 


rr. lack of a practical guide to the laboratory preparation 
of heterocyclic compounds is being met by this series of 
collections of synthesis methods, originally published by the 
Armenian Academy of Sciences. 


The translation of Volumes 1 and 2 of this series is combined in 
this convenient handbook, devoted exclusively to the synthesis 
of furan derivatives. 


Subsequent volumes in the series will be published in transla- 
tion by Consultants Bureau promptly after their appearance in 
the original Russian. 


1959. Cloth. 179 pp. $6.00 


at your bookstore, or on approval from 


CONSULTANTS BUREAU, INC. 
227 W. 17th St., NEW YORK 11, N.Y. 


Important Books 


ION EXCHANGE 
A Laboratory Manual 


By J. E. Satmon, Battersea College of Technology 
and D. K. HA.e, National Chemical Laboratory 


This laboratory manual is prefaced with an account of the fundamental 
principles of ion exchange. It includes details of many practical 
experiments designed for both school and college use and also as a 
possible model for research in industrial applications. Sepfember 
1959, 143 pp., illus., $5.00 : 


ULTRACENTRIFUGATION IN BIOCHEMISTRY 
By Howarp K. ScHACHMAN, University of California 


Over the past decade the use of the ultracentrifuge as a tool in biochemi- 
cal research has developed in a dramatic fashion. Problems scarcely 
imagined ten years ago can now be investigated with brilliant success 
and with techniques only recently developed. This book presents a 
moderately extended discussion of these more recent developments, 
combined with a statement of the basic and indispensable theory and a 
general description of the old and new experimental techniques. 1959, 
272 pp., illus., $8.80 


ESTIMATION OF THERMODYNAMIC 
PROPERTIES OF ORGANIC COMPOUNDS 


By GEorGE J. JANz, Rensselaer Polytechnic Institute 


This book stresses the use of thermodynamics as a guide to studies 
in the field of chemical reactions. The thermodynamic approach is 
based on a prediction of free energy changes and equilibria. The 
volume provides not only an up-to-date survey of the estimation 
methods developed for computing thermodynamic properties but also 
a comprehensive compilation of tables of increments required for the 
application of each method in practice. 1958, 211 pp., illus., $6.00 


EXCITED STATES IN CHEMISTRY AND BIOLOGY 
By C. Rew, University of British Columbia 


Without impinging on the area of ‘‘classical’’ photochemistry this book 
outlines some of the more important physical concepts concerning 
molecular excitation and interaction, and applies them to a number 
of chemical and biochemical situations. 1957, 224 pp., illus., $7.50 


INTRODUCTION TO ENZYMOLOGY 
By ALAN H. MEHLER, National Institutes of Health 


This book is based on a course taught by the author at the National 
Institutes of Health. The topics have been arranged as components of 
metabolic sequences in order to emphasize the interrelations of enzyme 
activities, the chemical mechanisms employed by biological systems, 
and the multiple factors to be considered in interpretating biological 
phenomena. 1957, 425 pp., illus., $8.00. 


BIOCHEMISTRY OF THE AMINO ACIDS 

By ALTON MEISTER, Tufts University School of Medicine 

This volume gives a thorough and comprehensive picture of the present 
state of knowledge concerning the biochemical interrelationships and 
transformations of the eighty or more naturally-occurring amino acids. 
The role of amino acids in the nutrition of animals, microorganisms, and 


animal cells grown in tissue cultures is lucidly and systematically dis- 
cussed. 1957, 481 pp., illus., $10.00 


Detailed literature available on request 


ACADEMIC PRESS 


New York and London 
111 Fifth Ave., New York 3, New York 


40 Pall Mall, London, S.W.1 
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New Inspiring Biography 


Edward Williams Morley 

His influence On Science In America by Howard R. Williams 
This well written intensely human story of a pioneer in chemical education 
makes absorbing reading. Through careful and exhaustive research, 
Dr. Williams has gathered all available information about Morley the 
leader, the educator, the researcher and the man and presents it with a 
warmth and depth that enables you to feel the greatness of this scientist. 
“Edward Williams Morley was an extremely important figure in the field 
of science during the late 1800’s and early 1900’s. There was so much 
that was admirable and worthy of preservation in his character, in his 
daily life, and in his scientific work that it seemed that someone ought to 
take the time and interest to gather all the available information on this 
eminent scientist, and to put it into form so that future generations of 
young scientists might have the benefit of his scientific experiences and 
his living greatness. 
“His former students and associates think highly of him, and now and 
again tell an incident from his life to show the present generation what 
giants lived of old, but there has been no organized attempt to preserve 
his memory for posterity and he is rapidly becoming a legend rather than 
a living being who once walked the campus paths of Western Reserve 
College and University. 
“T found a personal interest in Morley’s life because of my position as 
teacher of chemistry at Western Reserve Academy which is now located 
on the campus of the old Western Reserve College where Morley began 
his career as teacher and research worker extraordinary. I was in almost 
daily contact with the building where he worked, the house where he 
lived, the campus views which he looked upon and the paths which his 
feet had helped to wear. It seemed the most natural thing in the world 
that I should feel almost as his direct heir and get the urge to do something 


of lasting service to his memory.” 
From the Author’s Introduction 
je rewarding biography belongs in the library of every chemist, educator, 
EDWARD WILLIAMS MORLEY, His Influence on Science in America 
by Howard R. Williams, 324 pages including 45 halftone %6 50 
illustrations ‘ 


Chemical Education Publishing. Co. 


EASTON, PENNSYLVANIA 
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section on molybdenum is treated bh, 
J. Aubry. Chretien and Freundlich hay 
contributed the section on tungsten, but an 
additional section by Malaprade appea‘s 
in it on the heteropolyacid derivatives »f 
molybdic and tungstic anhydrides. It is 
felt that the latter should have be n 
separated by the editor so that several 
pages on compounds of molybdenim 
would appear under that element rat! er 
than in the section under tungsten. 

This volume has none to rival it in 
comprehensive modern treatment of the 
three elements under one cover. 


Rocer V. Kru.m 
University of Florida 
Gainsville 


Colorimetric Methods of Analysis. 
Volume 2A 


Foster Dee Snell, Cornelia T. Snell, and 
Chester Arthur Snell. D. Van Nostrand 
Co., Inc., Princeton, New Jersey, 1959. 
x + 793 pp. 32 figs. 16 X 23.5 cm. 
$15. 


This book is a supplementary volume to 
Volume 2 of the third edition of the com- 
prehensive four-volume treatise on ‘“Col- 
orimetric Methods of Analysis (1948- 
54).”” It covers the work that has ap- 
peared since the date of publication of Vol- 
ume 2, “Inorganic Determinations’”’ (1949) 
up to January 1956 (plus a few important 
later ones) and includes for the first time 
flame photometry with improvements in 
burners, the application of photomultiplier 
tubes, and detailed procedures on this im- 
portant extension of ‘‘colorimetry”’ to in- 
clude the color of flames. The authors’ 
decision to bring the third edition up to 
date by the additions of supplementary 
volumes is a wise and practical one, in view 
of the vast amount of new materia] that is 
appearing in the literature. Even so, Vol- 
ume 2A is almost as large as Volume 2, 
though it covers a period less than a decade 
and of necessity must lag several years be- 
hind the more recent journal publications. 

The book contains 736 pages of text ma- 
terial divided into 68 chapters, a number of 
them containing only one or two pages be- 
cause of lack of new or improved methods 
dealing with the respective topics. The 
treatment of subject matter is the same as 
in Volume 2, namely, beginning wit! lead 
(Chapter 1) the metallic elements are 
taken up individually according to theit 
analytical chemistry grouping and ends 
with magnesium (Chapter 45). Then fol- 
lows chapters on the nonmetals anc their 
radicals, the last three chapters «caling 
with oxygen and water, peroxide=, and 
ozone. Each chapter begins with . brief 
introduction on the new or im» roved 
methods, followed by directions for repat- 
ing the samples, the reagents, 2: the 
standards. Details of procedures ‘clude 
the means of removing interferin: sub- 
stances, avoiding errors, and met! ods of 
calculation. In order to avoid unne essary 
duplication, frequent page referer es ate 
given to Volume 2. In addition, t' ere ate 
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Shouting— 


Here are 34 voices 
of reason on 


THE CHALLENGE 
OF SCIENCE 
EDUCATION 


A systematic survey and 
evaluation of the 
conflicting opinions on 
science education 


Edited by JOSEPH S. ROUCEK 
and HOWARD B. JACOBSON. 


PUTNIK I’s carrier rocket 

' launched not only the first 
earth satellite, but a swarm of 
books, articles, and speeches 
criticizing American educa- 
tional practices in the field of 
science. Here is a balanced, 
cool-headed symposium on the 
subject by a distinguished 
group of experts, including 
Presidential Consultant James 
R. Killian, Jr. and Nobel Prize- 
winner Werner Heisenberg. 
Each chapter represents a 
thoughtful evaluation of a par- 
ticular aspect of science educa- 
tion and its auxiliary aspects; 
together they form the most 
thorough and objective study 
yet to be published. $10.00 


PHILOSOPHICAL LIBRARY 
15 East 40th Street 
New York 16, N. Y. 


BOOK REVIEWS 


more than 3100 references to colorimetric 
and photometric methods of inorganic 
analysis that have appeared in the litera- 
ture since the publication of Volume 2. 
The book is replete with formulas, tables, 
and illustrations that make clear the de- 
tails of procedure and calculation. There 
is a complete author index and a detailed 
subject index. Printing, paper, and bind- 
ing are good. 

This volume plus the four that comprise 
the third edition of “Colorimetric Methods 
of Analysis,’ presents an exhaustive and 
authoritative compilation of great value to 
analytical chemists, both as a reference 
work and as a guide to the literature. 


Joun H. Yor 
University of Virginia 
Charlottesville 


General Biochemistry 


Joseph S. Fruton and Sofia Simmonds, 
both of Yale Unlversity. 2nd _ ed. 
John Wiley & Sons, Inc., New York, 
1958. xii + 1077 pp. Many figs. and 
tables. 16 X 23.5 cm. $15 college. 
$18 trade. 


This is the second edition of a very ex- 
cellent biochemistry text. The review of 
the first edition may be consulted for fur- 
ther details. (J. Cuem. Epvuc., 31, 50 
(1954).) The second edition includes the 
advances in biochemistry during the five- 
year period since the publication of the first 
edition. This material is not presented 
in encyclopedic form, but is evaluated 
by the authors in excellent fashion. 

This continues to be one of the outstand- 
ing textbooks of chemistry for instruction 
in biochemistry at the graduate and ad- 
vanced undergraduate level. 


Artuur H. LivERMORE 
Reed College 
Portland, Oregon 


Dendritic Crystallization 


D. D. Saratovkin. Translated from the 
Russian by J. E. S. Bradley. Consul- 
tants Bureau, Inc., New York, 1959. 
126 pp. Figs. and tables. 15.5 X 23 
cm. $6. 


This Russian translation adheres closely 
to its title and has, in general, a more 
practical rather than a theoretical empha- 
sis. The translation is not always even, 
but the rough spots do not detract appre- 
ciably from comprehensibility. There are 
many illustrations, both photographic and 
line drawing. including a large number of 
photographs through stereoscopic micro- 
scopes. The book seems to be a rather 
thorough review of the Russian contri- 
butions to the observation and interpre- 
tation of dendritic crystallization. 


J. A. CAMPBELL 
Harvey Mudd College 


reagent 
chemicals 
Fisher 


increases 


1953 was the year Fisher revolutionized the 
reagent industry by packaging its liquid 
chemicals by volume rather than weight— 
five years before any other manufacturer— 
to give you safer, more economical use of 
shelf and stock space. 


Today, Fisher offers you such cost-saving 
advantages as six-pack units for still easier 
ordering, storage and larger discounts. 

For tomorrow, people at the Fisher Chem- 
ical Manufacturing Division, Fair Lawn, 
N.J., America’s largest plant devoted exclu- 
sively to the production of reagent chemicals, 
are searching for new ways to serve you 
better, to give you additional savings in or- 
dering, packaging, and storing. 

Why not look to Fisher for purity, service 
and savings in reagent chemicals when you 
place your next order? B-109a 


FISHER 
SCIENTIFIC 


IN THE USA. Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 


Claremont, California 
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application unlimited! 


cance | ab-Jack 


Lerner 


An all-purpose utility lab support. Smoothly lifts up to 
100 lbs. with precision control of vertical adjustments thru 
elevation of 3” to 10”. Saves time, prevents breakage. 


8” x 8” top auxiliary plate increases work area. 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718E Irving Park Road e Chicago 13, owt 
and 


Boston Santa Clara Los Angeles “ts 
Houston e Toronto Montreal Vancouver 


What readers say about 


SELECTED READINGS IN GENERAL CHEMISTRY 


Compiled by WILLIAM F. KIEFFER, Editor 
Journal of Chemical Education 


and ROBERT K. FITZGEREL 
Kansas City Junior College 
. an extremely useful addition to my teaching aids.” 
“a fine idea, well conceived and well executed.” 
“It has a very good blend of technical articles and articles 
which give a broad view of chemistry, and it should be of great 


interest and help to chemistry students and teachers.’’ 


. very interesting ... a fine start on what could develop into 


a series,’ 
“A handsome, interesting and very useful book.” 

81/2” x 111/,” illustrated 
Single copies 
10-19 copies 1.75 each 
20 or more copies.. 1.50 each 


(all postpaid) 


CHEMICAL EDUCATION PUBLISHING CO. 
20th & Northampton Streets e Easton, Pennsylvania 


PARR PELLET 
PRESS 


Here is a convenient, hand-operated press for 
making pellets or tablets from almost any 
powdered material, usually without adding a 
binder. The punch and die sets are interchange- 
able. Four sizes are available: 


Ye" dia. YA" dia. dia. dia. 
Only stainless steel parts contact the sample, and 
finished pellets are easily ejected without shatter- 


ing. Order from any Parr Dealer, or write for 
Spec. 2811. 
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Acenaphthylene; Acetobromoglucose, Acetonedicarboxylic Acid 
Aconitic Acridine Hydrochlori: Adenosine Diphosphate, 
Adonidine; Alan any lycine; 4 Amineprridine Amylase; 
Anserine; Arachidic Acid; Arachidonic Ac 
Acid; Atropic Acid; Behenic 
loride; osine; Cellulase Cerotic Acid; 
Cery! Alcohol, a-Chloralose; p-Chioralose p-Chloroanilidophos- 
phonic Acid; ne Cholesterol Esters; Circula- 
Clupein; Collagen; s Columbium Chloride; 
Dehydroascorbic Aci Desoxy: corticosterone 


Gluco- 


H 
cid; a-Hy 
o-lodosoben 
ic Acid; 


B-M Mescaline Sulfate; ‘aa, 
3-M 


m- 


Ask us for others! 


DELTA CHEMICAL WORKS, 


4 23 West — St. New York 23,N.Y 
Telephone PLaza% 6317 


Model 19089 | 
4 each $37.50 
PARR INSTRUMENT CO. 
— 
> ihydroxyacetone Phosphate; Diisopropy! Fluorophosphate hiol; 
j Endosuccinic Derivatives; Equilenin; 
> di-Ethionine; Ethylenediamine Tetraacetic Acid; 
Bromide; Fructose-6-Phosphate; Gitoxin; Glucoascorbic 
lycylglycylglycine, 
gk e; Heparin; Hexo- 
B-Hydroxyglutamic 
> cid; lodoacetamide; 
ne; Leucyltyrosine; 
Saye Naphthyl Red; Neurine Bromide; 
Nitrosomethylurea; Nordihydroguaiaretic Acid; Osmic Acid; Pare- 
banic Acid; Penicillinase; Peroxidase; Phenolohthalein Glucuronide: 
Phenylpyruvic Acid; Phosphopyruvic Acid; Phthiocol; Pregnenolone; 
Protocat Pyrimidine; Reductic 
Acid; Sphingomyelin Sphin- 
ggeine, alum Chloride; 
Phenyl, Acid; 8-Tocophero!; 
q Tocopherol Phosphate 
wren line 
Ursol 
j 
| 
‘ 
/ 
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 WORLD’S MOST 


DETERGENT 


PROVEN by Government Tests to 
meet all specifications for wetting 
power...for sequestering power... 
for emulsifying effect! COMPLETELY 
SOLUBLE AND RINSABLE! 
Eliminates scrubbing, penetrates ir- 
regular, inaccessible surfaces, 
removes dirt, grease, grit, blood, tis- 
sue, etc., with amazing ease, gentle 
to the skin. 


nox 


i 
ALCONOX it box $1.95 
For all i t hed 
ALCONOX- CLEAN! (Prices slightly higher West of the Rockies) 
Also Packed: 12 x 3 Ib. Boxes to a Case, 


Order from your supplier | 6 x 5 Ib. Boxes to a Case, and 25, 50, 100 


or ask him for a and 300 Ib. Drums. 
“Giant’’ Sampie 


Why take a chance? 
You're never in doubt 


reduces 
hour 
to few 


minutes 


Moisture 
balance 


New improved design offers greater convenience, accuracy, 
repeatability. Simple to operate. Drys and weighs simultane- 
ously. Moisture-loss results in few minutes read directly from 
calibrated scale. Features new built-in autotransformer and 
extra deep disposaMle weighing dishes. Cenco No. 26680 each 

$295.00 


CENTRAL SCIENTIFIC CO. 

A Subsidiary of Cenco Instruments Corporation 

1718E Irving Park Road ® Chicago 13, Illinois 


2 
Boston ¢ Birmingham © Santa Clara ¢ Los Angeles ¢ Tulsa 
Houston Toronto e Montreal Vancouver 


COORS Combustion Boats 
possess a desirous vitreous 
quality ideal for use in or- 
ganic and inorganic analysis. 


Coors PORCELAIN COMPANY 
GOLDEN. COLORADO 


The following sizes are available and may be pur- 
chased in quantity at considerable saving. 


CATALOG NO. 110 BOATS CATALOG NO. 120 BOATS 
Glazed inside and outside Unglazed 

with exception of 
outside bottom 


LENGTH WIDTH HEIGHT SIZE LENGTH WIDTH HEIGHT SIZE 
surface 


8 
9 


8 
13 


Dimensions are shown 
in millimeters. 
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a 
withthe BIG3 
ALCONOX, %. 853 Broadway, New York 3, N.Y. ' 
: & 50 6 5 2/0 76 10 4 
60 7 8 88 12 6 
97 16 10 6A 


CRYSTAL STRUCTURES iro. 


CAMBRIDGE, ENGLAND 


a) 123 Crystal lattice models listed 
in our catalog. (Not listed mod- 
els made to order.) 


b) Ball and Spoke set. 50 balls 
with 26 holes in each ball with 
100 split spokes, for assemblying 
all basic crystal lattices. 

c) School set, for visualizing basic 
chemical compositions. 

d) Organic Chemistry set. Profes- 
sional set to make up structural 
models to illustrate fundamental 
conceptions of stereochemistry. 


The permanent models are made 
from wooden balls, 1 inch in dia., 
with glossy paint, connected with 
spokes !/sinc thick. 

(Write for price list) 


H We are represented in U. S. A. by 


J. KLINGER 


82-87 160 STREET e JAMAICA 32, N.Y. 


ALL PURPOSE 
LABORATORY 
FEATURING: Tl M ER 


3600 Settings Giant 8” Dial 
Split-Second Accuracy Portable Mount Models 
Automatic Switching Panel Mount Models 
Built-in-Buzzer Precision Construction 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


208 E. Sixth St. Dayton, Ohio 


BARIUM SULFAMATE 
LEAD SULFAMATE 
| COBALT SULFAMATE | 
Some of the many special chemicals we 
manufacture 


. Write for our list of rare chemicals 
@) CITY CHEMICAL CORP. | 
132 W. 22nd St. New York 11, N.Y. 


TRADE-MARK 


ACTIVE HALOGEN COMPOUNDS 


NBS (N-Bromosuccinimide) 
44.5% Min. Act. Bre 
NBA (N-Bromoacetamide) 

57% Min. Act. Bre 
“DIBROMANTIN” 
(Dibromodimethylhydantoin) 
55.5% Min. Act. Br 
DIBROMOETHYLMETHYLHYDANTOIN 

52.5% Min. Act Bre 
DIBROMAMINE “B” 
(N,N-Dibromobenzenesu 
50.4% Min. Act. Bre 
“MONOBROMANTIN” 
38% Min. Act. Bre 
DICHLORAMINE “B” 
(N,N-Dichlorobenzenesu 
31% Min. Act. Cle 
NIS (N-lodosuccinimide) 
56.0% Min. Act. 


Ask Dept. “E” for Data Sheets 
& quotations 


ARAPAHOE CHEMICALS, INC. 


2ECO PEARL STREET BOULDER. COLORADO 
PRODUCERS OF FINE ORGANIC ‘CHEMICALS 


A652 / Journal of Chemical Education 


POLARIMETER 


Ask for bulletin KP 567 


KERN COMPANY new York 33 


When you want to 
combine accuracy 
and efficiency in a 
sturdy instrument 
at a moderate price 


... specify KERN tate ual portions. ony wer 
for blending and for ye 
Aa measurement up to 8 
KE R N Dozen $1.50; Ait oy 
FULL-CIRCLE Leaflet on request. 


Graduated Tubes 


Flat bottom glass tubes graduated to 
8 mil. (in mi.) Abo 


R.P. Cargille Laboratories, Inc. 
117 Liberty St., New York 6, N. Y. 


RA RE METALS Advertising Rates 
CHEMICALS $10.00 per inch 
CHROMIUM METAL 99.999 + 6 insertions. ............... 11.00 per inch 
A. D. MACKAY, INC. Less than 6G insertions........ 12.00 per inch 
198 Broedway, New York 38, N. Y. 
Fast NOW OVER 5/00 
Economical 
Infrared Spectroscopy Service CHEMICALS 


SPECTRA RESEARCH LABORATORIES 
P. O. Box 18857, Los Angeles 18, Calif. 


Telephone: AX. 24808 


@ 2-Ethylthiophene 
@ Etiocholenic Acid 


RARE and FINE ORGANICS 


o-Amino biphenyl 
p-Bromotoluic acid 
p-Carboxy benzaldehyde 
4,4’-Dihydroxy benzaldehyde 
Lithium formate 

Mellitic acid 

8-Methoxy caffeine 
5-Methyl furfural 

Phenyl glyoxyllic acid 
Tetramethy! uric acid 


KLE. K) LABORATORIES 


4 . 
177-10 93rd Ave., Jamaica 33, N. Y. Mom York 


e Europium 
Fabiatrin 

@ Ferrous Arsenate 
@ Ferrous Thiocyanate 


®@ Ferulic Acid 

e Ficin, cryst. 

@ Fisetin 

@ Fluoboric Acid 
p-Fluoroaniline 
@ p-Fluorophenol 
@ Fluorotyrosine 
Forbisen 


| 
p-Formylbenzoic Acid 
@ Fucosterol | 
a-Furylalanine 
Gadolinium Oxide 
@ Gallium Nitrate || 
Gallocyanin | 
Gallophenine | 

ASK FOR OUR NEW 3 

COMPLETE CATALOGUE 
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CHEMICAL RUSSIAN 


“Dr. Perry 


translator. 
the f leg 


reasonably 
only 
sian, 


with 


Self-Taught 
by James W. Perry 


particularly difficult to 


intelligent 


Dr. 


student. 


Here the approach 


y want to take advantage 
acked so 


chapters on Vocabula: 


lems, Inorganic Chemical y ton 
clature, Organic Chemical Nomen- 
clature, and Russian Grammar, as 


as the Glossary of Technical 


es which contains almost 2,000 
words 
a good investment even to those 
chemists who want to learn only 
enough Russian to read the titles of 
technical articles.’’ 


In fact, this book would be 


Ludmilla I. Callaham, 
CuemicaL ENGINEERING 


$4.00 
mical Education Publications 


2040 NORTHAMPTON STREET 
EASTON, PENNSYLVANIA 


pages 


’s book will be par- 
ticularly welcome to those chemists 
and chemical engineers who are - 
connected with some large 
organization a qualified 
number of 
ical translators 
available do not have an elementary 
knowledge of chemistry, and their 
English is of even more doubtful 
quality than their Russian .... . 


“Since really qualified translators 
are rather expensive, anyone who 
needs to refer to Russian periodicals 
with reasonable frequency would 
find it well worth his while to study 
Russian for himself. The language, 
and especially its technical form, is 


It is reasonable, direct and A od 


“Since every chemist has to be 
he needs 

rsistence and Chemical Rus- 
lf-Taught to learn this scien- 
tifically important language. 
Perry says that it would require 
approximately a 
hour’s study each 
read Russian fairly well. All pro- 
gressive scientists have 
experience in studying by them- 
selves, however, and should absorb 
a great deal more knowledge in a 
given period of time than the aver- 
I therefore feel that 
anyone devoting half an hour each 
evening to Russian instead of the 
usually recommended cultural liter- 
ature, could master technical Rus- 
sian adequately in six months. 


“Any chemist at all interested in 
studying Russian should be much 
encouraged on reading Dr. Pe 
chapter entitled Suggestions 
Study Methods. 
to study of Russian is analyzed 
and clearly. And he 
certain. 
of all the useful material 
solidly into the thoughtfully —— 


ear, with an 
y; ’to learn to 


or 


ADVERTISERS’ 


Academic Press, Inc................ A647 

Ainsworth & Sons, Inc., Wm........ A600 
Agency: Walter L. Schum rea 

Alberene Stone Corp of Va.......... A608 
Agency: G. M. Basford “9g 

A651 
Agency: Firestone Adv. Agency 

Agency: Benton & Bowles, Inc. 

Allied Chemical Corp., General Chem- 


| 
Agency: Kastor, Hilton, Chesley, Clifford & 
Atherton, Inc. 
on a Division of A.S. Aloe 


Agency: Frank Block Associates 


Baker Chemical Co., J. T.....A616 & A617 


Agency: Wildrick & Miller, Inc. 


Barnstead Still & Sterilizer Co...... A605 
Agency: Copley Advertising Agency 

Bausch & Lomb Optical Co......... A599 
Agency: Wolff Associates, Inc. 

Central ScientificCo.......... A650 & A651 
Aqpner: Marsteller, Rickard, Gebhardt & Reed 

Chem Ed Buyers’ Guide............ A652 

& Pharmaceutical Industry 


Agency: Eldridge Co. 


Coleman Instruments, Inc...A596 & A597 
Agency: Hollander & Weghorn 

Consultants Bureau,Inc............ A647 
Agenev: H. J. Gold Co., Adv. 

Coors Porcelain Co................ A651 
Agency: Frank L. Philips 

Corning Glass Works.............. A618 
Agency: The Rumrill Co., Inc. 

Delta Chemical Works, Inc......... A650 


Agenev: Miller Adv. Agency, Inc. 
Agency: George F. Walsh 4 Agency 
DuPont deNemours & Co., A615 
Agency: N. W. Ayer & Son, a 


Ealing Corp., The.......... A624 & A625 
Agency: Randolph Associates 


Eaton-Dikeman Co................ IBC 
Agency: Adams Associates, Inc. 

A640 
Agency: Drury, Lacy, Ferguson, Inc. 

Eco Engineering Co................ A624 
Agency: The Michener Co. 

Edmund Scientific Co.............. A633 
Agency: Walter S. Chittick Co. 

Fisher Scientific Co.......... A649 & OBC 
Agency: Fuller, Smith & Ross, Inc. 

Gow Mac Instrument Co........... A614 


Agency: George Homer Martin Associates 
Griffin & George, Ltd............... A 


Hammond Drierite Co. W.A........ 
Hevi Duty Electric Co.............. 
Agency: Cramer Krasselt Co. 


International Equipment Co......... A654 
Agency: Chambers, Wiswell, Shattuck, Clifford 
& McMillan, Inc. 


Johns Manville.............. A630 & A631 
Agency: J. Walter Thompson Co. 


INDEX 
‘0. 
A635 
LaPine & Co., Arthur S... A611 
Agency: Kirkgascer-Drew ‘Adv. 
Macmillan Co., A639 
Agency: J. M. ne. 


Agency: Fairfaz, Inc. 
Matheson, Coleman & Bell......... A623 
Agency: Leonard M. Sive & Associates, Inc. 
Matheson Company, The........... A 
Agency: Leonard M. Sive & Associates 
McGraw-Hill Book Co., Inc. .A642 & A643 


Agency: ” Harry Lefler, Adv. 


York Supply Co.. A610 
A 
A606 & A607 


hicago 
Agency: Don Colvin & Co., Inc. 


t win 
Chemical Corp.AG12 & A613 


Agency: D'Arcy Adv.Co. 

Oxford University Press. +> A645 
Agency: Denhar tewart, Inc. 

Oxyphen Products Co............... A622 

Parr Instrement Co. ee A650 
Agency: F. Willar ills v. Agency 

Philosophical Library. . i A649 
Agency: Franklin Spier, Inc. 

Agency: Leonar vw. Agency 

Agency urphy ang, Inc. 

Agency: E rown Adv. Agency 

Prentice-Hall, A637 
Agency: ‘Albert Frank-Guenther Law, Inc. 

Reinhold Publishing Corp ... AS92 
Agency: Marwell, & Co., Inc. 

Sargent & Co., E.H.............-. A594 
Agency: Kreicker & Meloan, Inc. 

Sauter of N.Y., A625 
Agency: The Powerad Co. 

Schleicher & Schuell A601 
Agency: Wildrick & Miller, Inc. 

Scientific Glass Sepremes Co., Inc. IFC 
Agency: Wehner Adv. Agency 

Standard Scientific Supply Corp...... A603 
Agency: Firestone Adv. Agency 

Thomas Co. ArthurH............... AS91 

Torsion Balance Co............ ... A629 
Agency: Michel-Cather, Inc. 

A621 


Agency: Ralph Gross Adv., Inc. 


W. M. Welch Scientific Co., Div. of 
W. M. Welch Mfg. Co..... .A623 & A636 
Agency: H. A. Hooker Adv. 
Wiley & Sons, Inc., John............ A641 
Agency: Needham & Grohmann 
ens-Anderson Co............. A622 


Agency: Mandabach, Marthens & Simms, Inc. 


Volume 36, Number 10, October 1959 / A653 


You can learns Russian 
| 
| 
| 
| A610 
| A632 
| 


INTERNATIONAL 
MODEL PR-2 
REFRIGERATED 
CENTRIFUGE 


... first choice for 
blood fractionations and 
similar low temperature 
separations. 


HERE’S WHY MOST LABORATORY 
DIRECTORS SPECIFY THE INTERNATIONAL PR-2 
FOR LOW-TEMPERATURE SEPARATION 


... It offers positive temperature control with wide-range versatility for 
separations between —20° and +100. 


The temperature you set on the control panel is automatically held within 
+1°C. In fact, material temperature can be maintained at 0°C indefinitely 
even at speeds up to 19,000 rpm.. . without subcooling rotor or chamber! 


28 INTERCHANGEABLE HEADS .... horizontal, angle, high-speed, 
high-capacity and shaker . . . provide accessory combinations to meet 
virtually all laboratory needs. 


WIDE CAPACITY RANGE ... from 4 liters down to 7 mi. ... is un- 
matched in the refrigerated centrifuge class. 


Write for Bulletin. T. THE 


INTERNATIONAL (EC) EQUIPMENT CO. 


1213 SOLDIERS FIELD ROAD, BOSTON 35, MASSACHUSETTS 


q 
| 
5 
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Here is the improved package for Eaton-Dikeman 
proved quality Filter Papers. For 71 years, E-D Filter 

Papers have met the needs of analytical laboratories 

everywhere. Their consistent neutrality, low ash 

content and dependable uniformity have kept pace 
with ever-widening requirements. 


THIS IMPROVED CONTAINER IS IMPORTANT TO YOU! 


Today, the quality of E-D paper is more carefully 
protected and, at the same time, made more easily 
accessible by this new package. Note the sturdy, 
one-piece construction which guards the product . 

in transit and in storage. Easy-open end design 

keeps E-D papers at your finger tips. See, also, how 
this package stands out, and how easy it is to identify 


size and grade number, now plainly printed on top 
and side. 


’ Be sure to specify this container the next time you 
order filter paper. Meantime, mail the coupon for 
E-D’s free sample assortment of filter 

papers ... NOW. 


THE EATON-DIKEMAN CO. | 
Filtertown, Mount Holly Springs 4, Pa. | 


Please send me FREE assortment of E-D Filter Papers for testing 
and experimental use. 


THE EATON-DIKEMAN COMPANY 
FILTERTOWN © Mount Holly Springs, Pa. 
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®@ Manual or automatic operation 

© Measures concentrations of 0.01 to 0.00001 equivalents 
per liter 

© Increased potential range (—3 to +2 volts) 

© Line-operated, without tubes or batteries 

© Separate polarographic cell permits thermostating 

© Accessory for amperometric titrations 


Modern electronic design has increased. the usefulness of the 
all-new Model 65 Elecdropode. Its extended potential range 
makes possible the accurate qualitative and quantitative analy- 
sis of a greater variety of inorganic, organic and biological ma- 
terials. There are polarographic methods for trace metals in 
alloys or body fluids . . . for alkaloids and antibiotics . . . for 
oxygen, halides and many other positive and negative ions. 

Use of a Model 66 Recorder makes determinations fully 
automatic and doubles the 400-to-1 sensitivity range. The 
Amperometric Titrimeter® accessory carries the range down 
to 10-6 or lower. 

The stable power supply requires no vacuum tubes or 
batteries, except a mercury reference cell. The Elecdropode runs 
directly on any 115-volt, 50- or 60-cycle a-c line. 

‘For full detaiis, please write: Fisher Scientific Company, 
109 Fisher Building, Pittsburgh 19, Pa. B-102 


New Versatility in Polarographic Analysis 


WIDE-RANGE FISHER ELECDROPODE’® 


In this polarogram, 

= made automaticaly 
with the Model 6¢ 
SE = = Recorder, the 
= = Elecdropode has 
= SS = identified and 
= measured the 
: = = concentrations 
= = five different 

# = metals in the same 

= : sample. 
= a 4 = = 2 
~ ANGE. lia full 
: APPLIED- POTENTIAL | 100! 

=| 1 Notte POTENTIAL 


FISHER SCIENTIFIC 


America’s Largest Manutacturer-Distributor of Laboratory Appliances & Reagen' hemicas 


IN THE U.S.A. 
Boston 
Buffalo 


Charleston, W. Va. 


Chicago 


Cleveland 
Detroit 


New York 


Philadelphia 
Pittsburgh 
St. Louis 
Washington 


IN CANADA 
Edmo ton 
Mont 
Tororo 


/ 
‘ 
{ 
4 
ou eS 4 SS SES ¥ 
| 
. 7 
“& 
| 
{ 
y 
R 
e 


NOVEMBER 1959 


emical 


Dept. 


ducation 


Published by the DIVISION OF CHEMICAL EDUCATION OF THE AMERICAN CHEMICAL SOCIETY 


OH 


Nucleic Acids, Genes, and Viruses . . . page 544 


ar Ve 


Symposium . .. Biochemistry in General Chemistry? . . . 534 


Review ... Chelon Approach to Analysis... 555 


THIS IS THE PRINCIPLE: If a solution of two 
products of different migration speeds is de- 
posited at seven equidistant horizontal start- 
ing points and at equally timed intervals, the 
paper will show seven spots of vertical separa- 
tion at different stages of separation. The 
oblique straight lines joining the fractions are 
the result of successive vertically advancing 
points. 


PLEUGER 


The base of the COLLECTOCHROM contains 
a synchronous electric motor and a variable 
speed transmission. Acting on a central pivot, 
the transmission rotates the paper cylinder. 
The chromatographic chamber is isolated by 
a glass cylinder covered by a glass plate. 
The sampler containing the solution to be 
separated, deposits it on the paper cylinder. 


Each Pp t, migrating at its individual 
characteristic d, will drip from the paper 
directly below point of application after 
a time T; for the first and Tz for the second 
component. If the paper is rotated at a slow, 
constant speed at right angles to the flow, 
tubes placed at fixed points collect the vari- 
fractions. 


NOW YOU CAN MAKE CONTINUOUS CHROMATOGRAPHIC 
SEPARATIONS WITH COLLECTOCHROM* 


COLLECTOCHROM deposits at a con- 
stant flow rate a solution to be separated 
on a slowly rotating paper cylinder. Assum- 
ing that two or more components have dif- 
ferent Rf values, they will migrate down 
the paper at different speeds. Because they 
have motion in two directions at right angles 
to each other, the various fractions will 
show up as straight trails distinct from one 
another by differing slopes. 


SEPARATED FRACTIONS ARE COLLECTED 
IN TUBES 


Stationary tubes placed below the cylinder 
of filter paper collect the various fractions 
as they drip from the saw-toothed edges. 


In certain preparative work the tubes can 
be taken out during the operation. Even if 
samples are available only as traces or in 
very thin dilution, they can be separated 
and collected with a COLLECTOCHROM. 

All unidimensional paper chromatography 
methods may be applied to preparative work 
on the COLLECTOCHROM. 


NO ADDITIONAL EQUIPMENT NEEDED 


Due to its unique method of controlling 
solvent flow and mixture feed, this appara- 
tus needs no additional equipment. 
COLLECTOCHROM is supplied complete 
and ready to operate from 115 volt AC. 


No. CE73-15 COLLECTOCHROM, each... . $975.00 


6001 SOUTH KNOX AVENUE 
CHICAGO 29, USA 
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The new Kimble Stopcockt with Teflon* plug com- 
bines the well-known advantages of Teflon with 
some important new features of construction. 


Teflon plugs are self-lubricating, non-contami- 
nating and non-freezing even after extended contact 
with strong caustic solutions. The specially de- 
signed washer and nut of the Kimble Stopcock are 
also of Teflon to facilitate manipulation and pre- 
vent binding and leakage. 


The exaggerated 1:5 taper of the plug, together 
with tooling and finish of the barrel, ensure leak- 
free seating and correct alignment of the plug for 
smooth turning without binding. Kimble Stopcock 
plugs of Teflon can be identified by the distinctive 
orange color of the nut and crossarms, the latter 
being ribbed to allow a firm grip. 


Teflon is the most resistant to chemicals of any 
material now being used in the manufacture of 
laboratory ware. At temperatures up to 260°C 

(500°F), Teflon is inert to practically all chemicals 
except fused alkali metals, chlorine trifluoride, and 
fluorine at elevated temperature and pressure. 


*uPont registered trademark for fluorocarbon resins 
|Lab-Crest style Stopcocks with Teflon plugs manufactured by Kimble under Fischer & Porter Patent No. 2,876,985 


All twenty-nine items of Kimax with new Kimble Teflon plug 


The following and twenty-six additional items of 
Kimaz borosilicate glassware with Teflon plug stop- 
cocks are illustrated and described in new Kimble 
bulletin SP-51, copy of which is sent upon request. 


2442-X. Burettes, Kimax borosilicate glass, with 
Size 2 straight bore stopcock with Teflon plug. 
Capacity, ml 10 25 50 
Graduation interval, ml 1/20 1/10 1/10 
8.10 8.10 8.20 
Per case containing 4.. 29.16 29.16 29.52 
5630-W2. Funnels, Separatory, Kimax borosilicate 
glass, with stopcock with Teflon plug. 
Capacity, ml 25 250 500 §=©1000 
Stopcock size No..... 2 2 4 4 
9.80 11.25 15.20 
4 4 2 
35.28 40.50 27.36 
9287-A5. Stopcocks, Kimax borosilicate glass, straight 
bore, with Teflon plug. 


Per case containing 6 29. 16 32. 


k are in our stock for immediate 


stopcoc 
shipment, and may be assorted with other Kimble ware which qualifies for quantity discounts. 


QUALITY AND SERVICE 
A.H.T.CO. 
PHILA USA 
LABORATORY APPARATUS 


More and more laboratories rely on Thomas 


ARTHUR H. THOMAS COMPANY 


Laboratory Apparatus and Reagents 


VINE ST. AT SRD ¢ PHILADELPHIA 5S, PA. 
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LIPIDE CHEMISTRY 


By Donald J. Hanahan, University of Washington. With 
contributing chapters by Frank R. N. Gurd, Equitable Life 
Assurance Society of the United States; and Irving Zabin, 
University of California, Los Angeles. Main emphasis in 
this text is on the chemical nature of lipides (mainly from 
mammalian sources but applicable to many sources) and 
difficulties encountered in establishing with certainty the 
structure and purity of lipides isolated from natural 
sources. The authors carefully define the individual 
lipides and then work back up the scale to the much more 
complex lipoprotein systems. 1959. Approx. 356 pages. 
Prob. $10.00. 


CHEMICAL PROCESS PRINCIPLES 
Part II—Thermodynamics, Second Edition 


By Olaf A. Hougen, University of Wisconsin; Kenneth 
M. Watson, Illinois Institute of Technology; and Roland A. 
Ragatz, University of Wisconsin. Entirely rewritten with 
over 70% new material, this book brings together the 
theoretical development and practical applications of the 
basic engineering science of thermodynamics. In addi- 
tion, it includes advanced treatment of the ee ocr 
ized development of chemical engineering thermodynam- 
ics. 1959. 568 pages. $9.75. 


BRIEF COURSE 
IN ORGANIC CHEMISTRY, Second Edition 


By Lyell C. Behr, Méssissippi State University; and 
Reynold C. Fuson and Harold R. Snyder, both of the Uni- 
versity of Illinois. This text presents the fundamental in- 
formation necessary for an introduction to organic chem- 
istry and includes the applications of organic compounds. 
It is almost entirely rewritten and numerous additions 
both in context and illustrations have been incorporated. 
References are given to substances of practical value, in- 
cluding vitamins, hormones, medicinals, and other sub- 
stances of biological interest. 1959. 289 pages. $5.75. 


A Discussion of the Chemical Behavior 
and Applications of Metal Chelate Compounds 
in Aqueous Systems 


By Stanley Chaberek, The Dow Chemical Company, 
Mass.; and Arthur E. Martell, Clark University. In this 
book the authors offer a clear, straightforward, and up- 
to-date discussion of the principles governing the interac- 
tion of metal ions with aqueous complexing and chelat- 
ing agents, and provide a comprehensive summary of the 
many applications of chelating agents and metal chel- 
ates. They employ the principles involved in the behav- 
ior of metal chelates as a basis for understanding the var- 
ied functions and uses of chelating agents and metal chel- 
ate compounds. 1959. 616 pages. $25.00. 
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Recent and forthcoming titles for study and reference 


Send for examination copies. 


AN INTRODUCTION 
TO THE ORGANIC CHEMISTRY 
OF HIGH POLYMERS 


By C. S. Marvel, University of Illinois. The only sin ple 
introductory treatment of the subject in English, this 
book is intended for the beginner in polymer synthcsis. 
Among the topics treated are condensation polymer 
tion, addition polymerization (free radical initiation and 
ionic initiation), copolymerization, diene polymeriza- 
tion, and reactions of polymers. 1959. 82 pages. $4.50. 


FUNDAMENTALS 
OF PHYSICAL CHEMISTRY 


By H. D. Crockford and Samuel B. Knight, both of th 
University of North Carolina. Designed for the student 
not trained in calculus, this text concentrates on the as- 
pects of physical chemistry which are most important in 
understanding biological phenomena. It includes the 
latest information on such topics as the change of the 
equilibrium constant with temperature, the change of the 
vapor pressure with temperature, and the energy of acti- 
vation in reaction kinetics. 1959. 463 pages. $6.95. 


THERMODYNAMICS 
AND STATISTICAL THERMODYNAMICS 


J. G. Aston and J. J. Fritz, both of The Pennsylvania 
State University. Provides a concise but complete discus- 
sion of the new statistical methods used for calculating 
thermodynamic properties of ideally gaseous organic 
compounds. The rapid development and standardiza- 
tion of statistical thermodynamics enabled the authors to 
compare accurately measured values of thermodynamic 
quantities with those calculated from molecular and 
spectroscopic data. 1959. 562 pages. $8.25. 


SYNTHESIS AND ORGANISATION 
IN THE BACTERIAL CELL 


By Ernest Gale, University of Cambridge, England. 
Focuses on bacterial cytology, mode of action of anti- 
biotics, and biochemistry of protein and nucleic acid 


synthesis. The latest addition to CIBA Lectures on 
Chemistry of Microbial Products. 1959. Approx. 12! 
pages. Prob. $3.00. 


MECHANICAL PROPERTIES 
OF INTERMETALLIC COMPOUNDS 


Edited by J. H. Westbrook, General Electric ‘esearch 
Laboratory. The first explicit treatment of the su')ject 
a single volume. Sponsored by The Electroc!emical 
Society, Inc. In dress. 


440 Fourth Avenue, New York 16, N. Y: 
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PRECISION... 


often referred to 

as reproducibility, is the 
foundation on which 
rests the accuracy of 
any balance... 


This is the case because no result can 
be more accurate than the dispersion of 
the readings. Since success and value 
of scientific work depend not only on 
professional competence, but also on 
the reliability of the measuring equip- 


ment, it is imperative to 


TEST YOUR BALANCES 


A new leaflet “TEST” gives a clear and | 


concise description of testing pro- 
cedures suitable for analytical balances 
of all makes. It is at the moment avail- 
able in quantity—free of charge—for 
wide distribution. Order a supply for 


your students, while our stock lasts. 


METTLER 


A662 / Journal of Chemical Education 


JUST A REMINDER: 


Our new type-H METTLER balances 
are ideal for student use. They are pre- 
cise, fast and easy to use... and they 
represent the equipment which the 
students will use later on in their 


professional careers. 


INSTRUMENT CORPORATION 
BOX 242, HIGHTSTOWN, NEW JERSE 
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Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


Tris series of articles presents a survey of the basic principles, 


characteristics, and limitations of those instruments which find important ap- 
plications in chemical work. The emphasis is on commercially available 
equipment, and approximate prices are quoted to show the order of magnitude 
of cost of the various types of design and construction. 


5. pH Meters (Continued) 


Coleman Instruments, Inc. 


One of the oldest manufacturers in the 
field of pH instrumentation, and a sig- 
nificant contributor to new developments 
in that field, is Coleman Instruments, 
Inc., Maywood, Illinois. Its current 
manufacture includes both a line-operated 
direct-reading pH meter, and a battery- 
powered, null-balance instrument. 

The line-operated meter is their Model 
18A ($230, complete with electrodes). 
Its circuit consists of an electrometer tube 
(CK571), the grid of which is connected 
to the glass electrode, while the cathode 
is connected through a resistance chain 
(including a feedback resistor) to the ref- 
erence electrode. The tube current de- 
termines the potential at its plate, and 
this is direct-coupled to the grid of the 
amplifier tube (CK546). The read-out 
meter responds to the JR-drop in the 
plate circuit of the amplifier tube. Tube 
voltages are obtained from a regulated 
(ie., stabilized) electronic power supply. 
Negative feedback stabilizes the output 
of the amplifier against fluctuations in the 


power supply voltages or tube character- — 


istics. Thus, it can be seen that the cir- 
cuitry is basically similar to that pre- 
viously described in greater detail in 
connection with the Beckman Model 
H-2. 

This instrument is reproducible to 
+0.02 pH unit, and accurate to +0.05. 
Range is 0 to 14 in pH and 0 to 1400 
nillivolts. It can be equipped to carry 
out titrations with polarized electrodes, 
and can be connected to the Coleman 
Autotrator to control an automatic 
titration assembly. 

The null-balance instrument currently 
being produced by Coleman is their Com- 
pax Model 20 pH Electrometer ($200, 
complete with electrodes). This is a very 
compact instrument and has several un- 
usual features, which permit it to be sim- 
ple in operation without sacrificing good 
precision and accuracy. A _ simplified 
version of the basic circuitry is shown in 
Figure 16. 

Very stable mercury batteries are used 
for the heaters of the vacuum tubes and 
for the pH slidewire current. The con- 
staney of the voltage output of these 
batteries is sufficiently great that it is not 
hecessar\’ to have a zero adjust control 
for standardizing the slidewire. The 
only adjustment provided is the bias 


adjust, which permits the amplifier to 
be recalibrated (cf. Figure 10, and its 
accompanying discussion of calibration 
versus standardization) when necessary. 
In this, and similar instruments, the 
stability is such that the bias adjust need 
not be used often. Calibration of the 
slidewire is accomplished, in conjunction 
with a standard buffer, by twisting the 
dial scale physically relative to the slide- 
wire until the dial marking equal to the 
buffer pH coincides with the position of 
balance of the slidewire contactor. 


+38 


Ref_£._ GE 
Bias Adj 


A 


Figure 16. Simplified schematic of the circuit 
of the Coleman Compax Model 20 pH Elec- 
trometer. 


The method of detecting the balance 
point in this instrument is unique among 
current pH meters. A neon glow tube, 
NE-2, is employed in place of the con- 
ventional meter movement. It is char- 
acteristic of glow tubes that they require 
a certain minimum (threshold) voltage 
applied to their electrodes before ioniza- 
tion of the gas atmosphere inside the 
tube envelope can occur. It is this char- 
acteristic firing potential of the glow 
tube that is utilized as a voltage indicator 
in the Compax Model 20. 

The functioning of a glow-tube oscil- 
lator (often also called a relaxation oscil- 
lator) is illustrated schematically in 
Figure 17. The glow tube is connected 
in parallel with a condenser that charges 
through a resistance. Initially, the tube is 
non-conducting, and the condenser charges 
at a rate determined by the time constant 
of the circuit (time constant = time 
needed to reach 1/e of the final voltage = 
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R-C). As soon as the condenser voltage 
reaches the firing potential of the glow 
lamp, a gas discharge occurs, and the tube 
becomes an excellent electrical conductor. 
This short-circuits the condenser, causing 
its voltage to drop rapidly to zero. Since 
the glow tube no longer has a voltage 
across its electrodes, the gas discharge is 
extinguished, and the condenser begins to 
charge again. Hence, the glow tube will 
be observed to flash at a regular rate, 
determined by the rate of charging of the 
condenser. If the resistance and ca- 
pacitance are constant, the rate of flashing 
is determined by the magnitude of the 
applied voltage. Thus, the rate of flashing 
of the glow tube in the circuit of Figure 
16 is a measure of the plate voltage of the 
amplifier tube (CK546), and can be used 
to read out this voltage in the same fashion 
as the deflection of a meter needle is 
used to show visually the magnitude of 
the voltage applied across the meter 
terminals. 

The Compax is reproducible to +0.02 
pH unit, and accurate to +0.05. It is 
graduated for read-out only in pH units. 


time 


Figure 17. A. A condenser attached to a 
voltage source charges up at a rate determined 
by the resistance and capacitance of the circuit. 
B. A glow tube in parallel with the condenser 
fires whenever the condenser voltage reaches 
the firing potential, thereby discharging the 
condenser and initiating a new cycle. 


Cambridge Instrument Co. 


A line of pH meters embodying several 
unique features of design is offered by the 
Cambridge Instrument Co., Grand Cen- 
tral Terminal, New York 17, New York. 
These instruments are all ac-powered, and 
include null-balance, direct-reading, and 
continuous-recording types. 

Two models of the null-balance type 
are offered. Both have basically the same 
measuring circuit and use electron-ray 
tubes as detectors of the balance point 


(Continued on page A664) 
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a For the laboratory: Coleman Model 18A pH Meter AC 
line-operated 0.14 pH, 0-1400 mv, with connections for 
automatic titration. Ready to use, $230.00. 

For full details ask for Bulletin B-221 I, 


For Portability: Coleman Model 20 ‘“‘Compax’” 
An ingenious new approach to pH measurement. 
Battery-operated, self-contained, single control. 
Complete with all chemicals ready to use, $200.00. 
For full details ask for Bulletin B-248 


COLEMAN INSTRUMENTS INC., DEPT. B, MAYWOOD, ILLINOIS 
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in lieu of the conventional meter mov-- 
ment. The Laboratory Model ($275, 
complete with electrodes) has a repr»- 
ducibility of +0.02 pH unit and is a- 
curate to +0.05. The Research Model 
($485, complete) has a more elaboraie 
electronic power supply (with regulat:d 
voltage output), a pH slidewire that cin 
be set with greater precision, and includes 
a better electrode pair (of the MacInn: s- 
Belcher design). It is reproducible to 
+0.01 pH unit and accurate to about the 
same order of magnitude. The basic 
circuitry of the Research Model is shown 
schematically in Figure 18. 


Std 


1 Ag 
Buffer 
3 


Temp. Adj. 


Figure 18. Simplified schematic of the Cam- 
bridge Electron-Ray pH Meter, Models L and R. 


In this circuit, the glass electrode is 
connected to the control grid of the elec- 
trometer tube (6J7). The reference elec- 
trode is connected, by way of two slide- 
wires and a variable resistor, to the elec- 
trometer cathode. Thus, the difference 


‘ of potential between grid and cathode 


(which determines the magnitude of the 
current flowing to the plate) is made up 
of the following parts: (1) the electro- 
chemical potential difference in the cell, 
E;, plus (2) the voltage drop in the “buf- 
fer adjust’? slidewire between points / 
and 2, plus ($) the voltage drop along 
the two “pH” slidewires between points 
3 and 4 plus (4) the potential difference 
along the cathode-biasing resistance be- 
tween points 6 and 6. 

When a known buffer is in the cell, 
the ‘‘pH”’ slidewires are set to the proper 
values, and the reference output (ie. 
the “null balance” output) is obtained 
by appropriate adjustment of the “buffer 
adjust.”” [In this, and most other 
struments, this is also often called the 
asymmetry potential control, for the ad- 
justment made at this stage compensates 
for the internal potential existing in the 
glass membrane of the sensing electrode! 
The role of the other adjustments shown 
in the circuit should be underst:ndable 
in the light of our previous discus-ions of 
similar circuits. ; 

The output of the electrometer ‘ube 
direct-coupled to an “electron-riy,” 
“tuning-eye,” or “magic-eye” which 
functions both as amplifier tube »:d out 
put detector. The construction ! such 
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a tube is shown in Figure 19. It has two 
plates: the first one, called the triode 
plate, collects some of the current from 
the cathode stream; the second one, or 
target, receives the remainder of the tube 
current. The target is coated with a 
fluorescent compound which glows brightly 
when struck by electrons. In making use 
of this tube, a large resistance is connected 
between the triode plate and the target; 
e.g, in the circuit shown in Figure 18, a 
0.5-megohm resistor is inserted between 
th: two plates. When the tube current 
is .ppreciable, electrons flow through this 
resistance, producing an JR-drop that 
makes the first electrode (the triode plate) 
negative with respect to the target. At- 
tached to the triode plate is a thin metal 
rod that is bent so as to stand close to 
the target. This is called the ray-control 
electrode, for if it is negative relative 
to the target, it deflects some of the elec- 
tron stream and casts a shadow on the 
fluorescent screen. The extent of this 
shadow varies from approximately 100° 
of the target when the control electrode 
is much more negative than the target, 
to 0° when the control electrode is at ap- 
proximately the same potential as the 
target. Thus, the extent of opening 
of the “eye” is proportional to the tube 
current, which, in turn, is proportional to 
the voltage on the control grid. The 
“closing of the eye” is a sensitive means 
of detecting a reference state of the grid 
potential, and can consequently be used, 
as in the Cambridge pH meters, as the 
detector of the balance point of a slide- 
wire potentiometer. 


CATHODE FLUORESCENT 


—— COATING 
RAY-CONTROL 
| ELECTRODE 
TARGET— TRIODE 
PLATE 
TRIODE_ E>) |->~CATHODE 


Figure 19. Physical layout of the electrodes in 
an electron-ray vacuum tube. 


The direct-reading Cambridge pH 
meters are based upon a different circuit 
from those treated thus far. A simplified 
diagram of the Cambridge pH Recorder 
($1531, complete) is shown in Figure 20. 
Two electrometer tubes are employed in a 
balanced arrangement, with the difference 
in potential between the glass and refer- 
ence electrodes being impressed on the 
grids of the two tubes. Due to the JR- 
drops in the plate resistors, the potentials 
at the plates (points A and B) are de- 
termined by the tube currents, and hence 
by the grid voltages. The difference in 
potenti:l between the two plates is fed 
into the recording potentiometer, and a 
continuous record may be obtained of any 
voltage variations occurring in the elec- 
trochernical cell. A full-wave bridge rec- 
tifier (shown in the lower center of the 
Figure) converts ac to de to provide the 
slidewir current. 

This company also offers a non-record- 
(Continued on page A666) 


COLEMAN INSTRUMENTS, INC., DEPT. 8, MAYWOOD, ILLINOIS 


Analyzing for 
Sodium? Calcium? 
Potassium? 


Here’s 
how to do it 
accurately y 


quickly, 
easily 


These typical industrial analyses, accomplished 
with a Coleman Flame Photometer, demonstrate a 
speed and precision impossible by classical methods: 


1. Sodium, Potassium and Calcium in Soils— 
10,000 samples per year in an industrial Chem- 
ical Company laboratory. 

2. Potash in fertilizers—96 samples per day, in a 
State agriculture laboratory. 

3. Calcium Oxide in magnesite, brucite and dolo- 
mite ores—120 to 140 ore samples per 8-hour 
shift, in a mining company laboratory. 

4. Sodium and Potassium in such diverse materials 
as silicate rocks, plant tissues, bentonite clays, 
food-stuffs and lubricating oils. 


Find out how a Coleman Flame Photometer can 
save time and money in your laboratory—write 
for Bulletin B-242. 


The Coleman Flame Photometer 
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ing, direct-reading pH meter based upon 
this balanced-amplifier type of circuit. 
It is their Industrial Model ($250, com- 
plete) and has a reproducibility of +0.05 


resistor (e.g., a platinum wire winding; 
the temperature compensator resistance 
is not shown in the diagrams presented 
here) that takes the place of the manual 
temperature adjust, and automatically 
compensates for variations in the tem- 
perature of the electrochemical cell. It 


ferent potentials at the two cathodes 
(points A and B) because of the di'- 
ferent JR-drops in the two cathoce 
branches. The read-out meter deflects in 
proportion to this voltage differenc.. 


is mounted in the solution, alongside the 
voltage-sensing electrodes. 


Pecerder | 


Photovolt Corporation 


Simple, direct-reading pH meters are 
a specialty of the Photovolt Corp., 95 
Madison Avenue, New York 16, New 
York. All their models have basically 
the same type of circuit, and all are line- 
operated, except for Models.125 and 125B, 
which are battery-powered. 

A simplified schematic of the circuitry Sled 
of Photovolt pH meters is shown in Fig- ; 
ure 21. The circuit consists of a balanced 
pair of electrometer tubes, with the glass 
electrode controlling one grid potential, 
while the reference electrode controls the 
other. [The preceding sentence embodies 
a form of expression that is common in 
discussions of electrical circuitry, but that 
can be misleading; it should always be 
clearly understood that the electrodes do 
not exert their influences independently 
of each other. Only the difference of 
potential between them has any signifi- 
cance. This difference is what is sensed 
by the two control grids.] 

Electrons coming from the negative 
side of the power supply flow from point 
C toward both cathodes. Any imbalance 
in the two tube currents results in dif- 


loarse) 


-7F v. Figure 21. Simplified schematic of the Photo- 
volt Model 110 pH Meter. 
Figure 20. Simplified schematic of the Cam- 


bridge pH Recorder. 
wr There is no standard cell in these in- 


struments; calibration is performed with 
a standard buffer, and the characteristics 


(Continued on page A668) 


and an accuracy of 0.1 pH unit. The 
direct-reading instruments incorporate in 
their circuitry a temperature-sensitive 


PHOTOVOLT Electronic pH METERS 


A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and a eit sealed amplifier plug-in units. 


Line-Operated Model 85 
sf nore range 0-14, scale length 3”, conden to 0.1 pH unit. 
* Fully stabilized, simple, compact, available with carrying case. 
¢ A full-fledged pH meter usable with all types of electrodes. 
Write for Bulletin #195 $135.— 


Line-Operated Model 115 

* Single range 0-14, scale length 4”, readable to 0.05 pH unit. 

¢ Temperature control 20-60°C, available with carrying case. 

* Additional millivolt scale for redox measurements and titrations. 


Write for Bulletin #225 $175.— 


Line-Operated Model 110 

* Single range 0-14, scale length 7’, readable to 0.02 pH unit. 

* Temperature control 0-100°C, voltage selector for 80-260 volts. 
* Available with carrying cover & baseboard for bottles, beakers. 
Write for Bulletin #105 $235.— 


Battery-Operated Model 125 
* Single range 0-14, scale length 5%", readable to 0.03 pH unit. 
* Only 3 batteries, standard radio type, 2,000 hours of service. 

* Available with carrying frame for instrument, beakers, bottles. 


Write for Bulletin #118 $195.— 


All prices include set of glass electrode and calomel ~ sphgat 
or combination glass-and-calomel electrode (probe). 


sed 


See also Bulletin #138 on pH Meter Tester Mod. 25 for power the performance 
of pH meters without electrodes or buffers, applicable to pH meters of any make. 


“PHOTOVOLT 


CORPORATE 
95 MADISON AVENUE, N. Y. 16, 


| 
6J; 
Calib. 
Adj. pH 
| 
: 
| 
MODEL 
| 
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MAXIMUM ACCURACY AT A MINIMUM COST 
For laboratory use, this low cost recorder features: 


. @ FULL WIDTH CHART, 250 mm 

@ FAST BALANCING SPEED, 1 SECOND 

@ HIGH SENSITIVITY, HIGH GAIN AMPLIFIER 

@ SQUARE CORNERING AT 10,000 to 50,000 OHMS INPUT 


THE MODEL SR PROVIDES: 


Accuracy: 44% or 20 microvolts, whichever is greater. 


s é oy G L E R A re G E Range: standard, 125 mv; additional ranges by use of range plugs, 


50, 25, 12.5, 5, 2.5, and 1.25 mv. 


Cc ee dD Balancing Speed: | second full scale. 


Chart: 250 mm wide with millimeter ruling; length continuously 
ruled in tenths of an inch; 120 feet per roll. 


Chart Drive: synchronous, | inch per minute standard; other speeds 
of 1/10, 3/10, 3 or 12 inches per minute available by purchase of 
interchangeable motors. 


Input Resistance Tolerance: 10,000 ohms at 1.25 mv and | sec., 
increasing with increasing ranges. 


S-72180 RECORDER—Single Range, Model SR, Sargent (Pat. Pend.) 
Complete with one S-72165 chart roll; one each S-72175 ballpoint 
pens, red, blue; wrench set; oil bottle; dust cover. For 

operation from 115 volt, 60 cycle A.C. circuits............. $675.00 


For complete information write for Sargent Bulletin SR 


Designed and manufactured by E.H. SARGENT & CO. 
Patents Pending 


= SA R G E , se LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 


E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH.+ DALLAS 35, TEXAS BIRMINGHAM 4, ALA. SPRINGFIELD, N.J. 
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measurements of 
pH or redox with 


the L&N Stabilized 
pH Indicator 


A-c amplifier eliminates zero-drift 
... d-c feedback eliminates effects 
due to normal line voltage fluctua- 
tions . . . high quality insulation 
eliminates need for desiccants. And 
check these other important fea- 
tures: 


Quick warm-up — less than 60 sec- 
onds 


Fast response—about 1.5 seconds 


Mirrored 514 inch scale minimizes 
parallax 


Ranges—0 to 14 pH in 0.1 pH divi- 
sions. For measuring redox poten- 
tials, 0 to +700 mv in 5 mv divi- 
sions, and 0 to +1400 mv in 10 mv 
divisions 
Zero rheostat permits setting of ab- 
solute zero at any point on scale for 
millivolt measurements 


Scale readability (approximate) — 
0.02 pH; 1 mv on 700 mv range; 
2 mv on 1400 mv range 


Source resistance — 0 to 2000 meg- 
ohms, or more 


Low price — $309 for 120 v. model; 
$345 for 240 v. model, f.o.b. Phila. 
or North Wales, Pa. (subject to 
change without notice). Electrodes, 
buffer, KCl solution included. 

Use No. 7664-Al (120 v.) or 
7666-Al (240 v.) when ordering. 
Leeds & Northrup Co., 4976 Stenton 
Ave., Philadelphia 44, Pa. 


Instruments Automatic Controls « Furnaces 


LEEDS IN 
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of the amplifier are controlled by use of 
an auxiliary pointer and the “‘check-point”’ 
technique described previously. 

Model 85 ($135, complete) is the small- 
est member of the line. It is reproducible 
to 0.1 pH unit, does not have a milli- 
volt scale, and the temperature and cali- 
bration adjusts are the same variable 
resistor. Model 115 ($175) is next in 
degree of elaborateness. It is reproduc- 
ible to +0.05 pH units, and has milli- 
volt ranges to 1600 mv. Model 110 
($235) has a larger, more precise meter 
movement, permitting reproducibility in 
the measurements to +0.02 pH unit. 
It also is marked in millivolts, with ranges 
to 1600 mv. Model 125 ($195) is bat- 
tery-powered, although a line-operated 
power supply is available from the manu- 
facturer that can be used in place of the 
batteries. The reproducibility is +0.03 
pH unit. Model 125B is a modified 
version of the 125, designed for high 
sensitivity in the pH 6 to 8 range, which 
is of special interest in clinical blood 
chemistry. An indicating galvanometer 
is employed in place of the conventional 
meter movement, and the pH scale is 
expanded. 

All these pH meters can be adapted to 
titrations with polarized electrodes (as 
can, in fact, nearly all commercial direct- 
reading pH meters). The amplifier sec- 
tion, consisting of the two electrometer 
tubes, is hermetically sealed in a plug-in 


nr 


Figure 22. Illustrating the role of interna! re- 
sistance in limiting the effective voltage of a 
battery. A. An old battery has a large in- 
ternal resistance, and cannot deliver much 
current to an external circuit. 

B. A fresh battery has small internal re- 
sistance, and can deliver as much current as ex- 
ternal circuit demands. 


unit which can be pulled out of the in- 
(Continued on page A670) 


CHOSEN FOR ITS EASE AND ACCURACY BY 


CONTINENTAL CLASSROOM — NBC-TV 
(PROFESSOR JOHN F. BAXTER—MODERN CHEMISTRY) 
We are very pleased that Continental Classroom has selected the Voland 
Speedigram for appearance on its program. See this fascinating program 
6:30 to 7:00 a.m. (every time zone) on NBC-TV every week day. 


Speedigram, a precision, quick-weighing balance, with direct-reading range 
from 0 to 100 grams x 0.1 gram on three dials, 0.0000 to 0.1000 on Visi- 
gram read directly on counter. $650.00 


VOLAND & SONS, INC. 27 contre Avenve, New Rochelle, N. Y. 


thousands of students 
are discovering 
its superiority! 


VOLAND 


MODEL 750-D 


featuring the 


BEAM 


and controlled load suspension 
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PORTABLE 
LABORATORY 


In recent years, semi-micro techniques have gained increased popularity, particularly in the analytical and 
organic fields. To meet the growing demand for a standard set of apparatus incorporating interchangeable 
joints, “Quickfit” has been developed for the research worker or student for whom it provides a very useful 
nucleus of apparatus. 


All flasks are pear-shaped, the most effective form when liquids are evaporated down to a small bulk, bumping 
being eliminated in most cases. Heat-sensitive materials are heated under favorable conditions and decom- 
position is reduced to a minimum because the surface area of the liquid is small in proportion to its volume. 
Even at small volumes, the surface area exposed to the glass is relatively small. Any micro-burner—electric 
heater—or common Bunsen burner may be used as the source of heat. 


The apparatus is conveniently mounted on both sides of a board 28” x 16” x 8” and weighs only 14 pounds 
complete with the glassware. In this compact form, it is ideally suited for dem- 
monstrations as the assemblies are always kept together, ready assembled. 
When not in use, the entire set takes up only a small amount of storage space— 
in fact, the set is a complete organic laboratory in miniature. It may easily be 
carried in the back of a car as a traveling laboratory. 


The base has a chemical and heat-resistant plastic top and includes 2 drawers 
for storage of spare parts, filter papers, etc. There are 3 built-in test tube racks 
to accommodate reagents. The condenser jackets are rubbered together in 
series and the apparatus is supplied completely assembled so that only one con- 
nection to water supply and drain has to be made. For transport, the thermom- 
eters and receiver tubes are dismantled and packed in the drawers. 


Cat. No. JC-71675 “‘Quickfit’’ semi-micro portable laboratory, 
consisti of qm assemblies of apparatus mounted on a 


| 


ASSEMBLIES SUPPLIED IN 
PORTABLE LABORATORY 


Willstatter Filter (2) ¢ Schwinger Filler * Separation « Ice Bath 
Water Bath * Reflux « Reflux with Addition of Reactants « 
Melting Point Apparatus Extraction Distillation Steam 
Distillation ¢ Fractional Distillation *« Vacuum Distillation « 


13MU23 


STAN DARD ‘SCI ENTI FIC APPARATUS 


Sup 808 BROADW 
« NEW YORK 3,N CHEMICALS 
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Second chain permits zero 
adjustment in seconds with 

beam swinging — Weighing papers 
etc. directly counterpoised — 
damping effect doubled. 


DOUBLE CHAIN 
ACTION BALANCE 


Reference..... ... Page 13 

of the Ealing 
Catalog for 
complete 
description of 
this outstanding 
instrument. This 
is just one of 
the more than 
300 instruments 
for the physical 
sciences offered 
exclusively by 


Ealing. 
THE 
EALING 
CORPORATION 


37 University Road 
Cambridge 38 
Massachusetts 


@ a Baird-Atomic Affiliate 
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strument and replaced with a new one 
with a minimum of inconvenience if 
trouble should arise. 

In Model 125 and 125B a very conven- 
ient means is provided for the checking 
of the characteristics of the instrument 
batteries. By means of a position on the 
main switch, the read-out meter can be 
disconnected from the amplifier and con- 
nected across one or the other of the 
batteries, in series with a known resist- 
ance, so that the test is made while the 
batteries are under load. If the battery 
is old, its internal resistance will be large, 
and it will not be capable of delivering 
much current to an external circuit. 
This is illustrated diagrammatically in Fig- 
ure 22. Stated in other terms, it can be 
asserted that although the open-circuit 
voltage of an old battery may be close to 
its face value, the criterion of usefulness 
is not this, but its voltage under load. 
Hence, in testing a battery, it must be 
allowed to deliver a current of the same 
order as, or greater than, that which will 
be drawn under actual use conditions. 

A vacuum tube voltmeter draws neg- 
ligible current when measuring voltages. 
Therefore, when checking a battery with 
a VTIVM, the battery should first be 
shunted with an appropriate resistance, 
i.e., the resistor should be placed in par- 
allel with the VTVM in order to draw 
current from the battery. 


Leeds and Northrup Company 


A well-designed pH meter based upon 
the conversion of the de voltage of the 
electrochemical cell into an ac signal, 
followed by amplification and _ rectifica- 
tion, is the Model 7664 pH Indicator of 


To Supply © 


Recorder 


Figure 23. Simplified schematic of the design 
principle of the Leeds and Northrup Model 7664 
PH Indicator. Actual circuit has more stages of 
amplification, a regulated power supply, and 
additional adjustable controls; in actual circuit 
the amplifier is cted as a cathode follower 
(i.e., grid of second stage coupled to dropping 
resistor in cathode circuit of first stage). 


Leeds and Northrup Co., Philadelphia 
44, Pennsylvania. A simplified diagram 


You can learn Russian 


CHEMICAL RUSSIAN 
Self-Taught 


by James W. Perry 


“Dr. Perry’s book will be par- 
ticularly welcome to those chemists 
and chemical engineers who are not 
connected with some large firm or 
organization employing a qualified 
translator. A surprising number of 
the free-lance technical translators 
available do not have an elementary 
knowledge of chemistry, and their 
English is of even more doubtful 
quality than their Russian ..... 


“Since really qualified translators 
are rather expensive, anyone who 
needs to refer to Russian periodicals 
with reasonable frequency would 
find it well worth his while to study 
Russian for himself. The language, 
and especially its technical form, is 
not difficult to learn. 
It is reasonable, direct and pho- 


“Since every chemist has to be 
reasonably intelligent, he needs 
only and Chemical Rus- 
sian, Self-Taught to learn this scien- 
tifically important language. Dr. 
Perry says that it would require 
approximately a year, with an 
hour’s study each day, to learn to 
read Russian fairly well. All pro- 
gressive scientists have considerable 
experience in studying by them- 
selves, however, and should absorb 
a great deal more knowledge in a 
given period of time than the aver- 
age student. I therefore feel that 
anyone devoting half an hour each 
evening to Russian instead of the 
usually recommended cultural liter- 
ature, could master technical Rus- 
sian adequately in six months. 


“Any chemist at all interested in 
studying Russian should be much 
encouraged on reading Dr. Perry’s 
chapter entitled Suggestions for 
Study Methods. Here the approach 
to study of Russian is analyzed 
logically and clearly. And he will 
certainly want to take advantage 
of all the useful material packed so 
solidly into the thoughtfully organ- 
ized chapters on Vocabulary Prob- 
lems, Inorganic Chemical Nomen- 
clature, Organic Chemical Nomen- 
clature, and Russian Grammar, as 
well as the Glossary of Technical 
Terms which contains almost 2,000 
words. In fact, this book would be 
a good investment even to those 
chemists who want to learn only 
enough Russian to read the titles of 
technical articles.” 


Ludmilla I. Callaham, 
CuemicaL ENGINEERING 


221 pages $4.00 
Chemical Education Publications 


2040 NORTHAMPTON STREET 
EASTON, PENNSYLVANIA 
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reagent 


chemicals 
Fisher 
builds in 


mere maximums. 

Today, Fisher offers such certified- 
purity chemicals as its Spectranalyzed* 
reagents—spectrophotometrically pure 
solvents supplied with individual ab- 
sorption curves determined ona 
Beckman DK-2 Spectrophotometer. 
Fisher’s complete line of chemicals has 
whatever grade of purity you need. 

For tomorrow, scientists at Fisher 
Chemical Manufacturing Division at 
Fair Lawn, N.J., America’s largest plant 
devoted exclusively to the production 
of reagent chemicals, are developing 
new reagents and new standards to 
anticipate your future needs. 

Fisher chemicals cost no more than 
less thoroughly analyzed reagents. Why 
not look to Fisher for purity, service 
and savings in reagent chemicals when 
you place your next order. B-110a 
*TRADEMAR!: 


FISHER 
SCIENTIFIC 


Chicago Philadelphia IN CANADA 
Cleveland Pittsburgh Edmonton 
Butfalo Detroit St. Louis Montreal 
Charleston, W.Va. New York Washington Toronto 
Ameri. c's lorgest M fi Distributor of 
labors tory Appli & 
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1874 was the year Fisher chemists revo- 
lutionized the chemical industry by 
producing the first line of reagents bear- 
inge’ ct lot analyses of impurities, not 
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of the main features of the circuit of this 
instrument is given in Figure 23. 

The converter, shown in the upper left 
of the diagram, contains a vibrating reed 
that is kept in motion by an ac-energized 
coil (not shown in the diagram). Each 
time the reed makes contact to the left, 
the input condenser, C, charges up; each 
time it contacts on the right, the con- 
denser discharges (through R). Thus, an 
alternating signal is transmitted to the 
grid of the first stage of amplification. 
The variations in tube current generated 
by this ac signal produce fluctuations in 
the potential of the plate, and these are 
transmitted through the interstage cou- 
pling condenser to the grid of the next 
tube. The output tube’s current flows 
up through resistors AB and DF; the 
latter resistor introduces the feedback 
stabilization. Its role can be understood 
as follows. 


Ammeter 
Figure 24. Basic principle of the inverse feed- 
back circuitry employed in the Leeds and North- 
rup Model 7664 pH Indicator. Ry, is the feed- 
back resistor. 


The signal to be amplified is £,; the 
total input signal on the grid of the first 
stage of the amplifier is the net potential 
difference: 

[D to E] + [@ to H] + [Ref. Electrode 
to Glass Electrode) Points G and H are 
variable contacts for use in the standard- 
ization and calibration of the device, and 
may be disregarded for our present pur- 
poses. The /R-drop from D to E creates 
a voltage that is in opposition to Er. 
Hence the net input to the amplifier is 
the signal, Ez, minus a fraction of the 
output. This is the necessary condition 
for negative feedback, as described in 
detail previously (cf. Figure 8). A sim- 
plified diagram of the basic idea involved 
in this circuitry is given in Figure 24. 

The feedback current flowing through 
resistor AB in Figure 23 creates the volt- 
age drop that can be fed into a recording 
potentiometer to draw a record of the 
pH variations in the system; in Figure 
24, the feedback current itself is shown 
as the read-out signal. 

[It may be noted, at this point, that 
the feedback signal from the amplifier is 
ac, and must be converted back to de of 
the correct polarity in order to be applied 
in opposition to the input electrode volt- 
age. This is accomplished by an elec- 
tronic converter circuit that has not been 
shown in the previous Figures. Figure 25 
shows the role of the electronic converter 
in the over-all circuitry of the instrument.] 

In the Model 7664, the input amplifier 


(Continued on page A672) 


Heavily reinforced bulb 
cuts down breakage. 
Complete range. 


Only 6 inches long and 
will not upset beakers. 


REINFORCED 


Reference ........Page 28 

of the Ealing 
Catalog for 
complete 
description of 
this outstanding 
instrument. This 
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unit; input current is of the order of 
amperes. 
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tube is a 12AX7, specially selected for 
low noise level and high stability. All 
tubes are operated with filtered ac on the 
heaters, to minimize noise in the output. 
The instrument is available without the 
recording potentiometer for $309, com- 
plete with electrodes. The reproduc- 
ibility is +0.02 pH unit; maximum 
limit of error is +0.07 pH on the meter, 
+0.02 pH at the recorder output. It 
may be used as a millivoltmeter with ranges 
up to 1400 mv. The input current is less 
than 1 X 10~!? amperes. 

This manufacturer also has available 
a niull-balance, battery-powered elec- 
trometer-type pH meter. It is Model 
7663 ($535, complete) and is based on a 
single vacuum tube, with a sensitive 
galvanometer for detection of the “null” 
balance. Reproducibility is +0.01 pH 


Acid-resistant Yuleathene 


No other complete drainage system for chemicals 
is so TROUBLE-FREE and LONG-LASTING! 


Figure 25. Schematic of the Leeds and North- 
rup Model 7664 pH Indicator, showing rela- 
tion of electronic converter to feedback and in- 
put stages of circuitry. 


VULCATHENE 
is light, rugged 
and non-corrosive; will not dent or break! 


Economicat! Inexpensive VULCATHENE costs less 

to install . . . is easily and permanently assembled with 
socket welds (polyfusion*) or threaded couplings. 

The complete line of VULCATHENE Pipes and Fittings 
makes available rps sizes from 14” to 6” inclusive. 


Topay some of the world’s leading names are using VULCATHENE 
in their labs, for example: Union Carbide, Philip Morris, DuPont, 
Bell Telephone Laboratories, Eastman Kodak, Bristol Meyers 
Pharmaceutical Corp., General Electric, National Gypsum Corp., 
Reynolds Metals, Titanium Metals Corp. of America, Sprague 
Electric, Texas Instruments Inc., Drexel Institute of Technology. 


There’s a lot more to the Vulcathene story. . . for details, write Dept. A 


(\\ American Vulcathene 


NY P.O. BOX 365 ROCHESTER 2, NEW YORK 


DIVISION OF- THE NALGE CO. INC. 


Macbeth Corporation 


The first line-operated, direct-rea ting 
pH meters were made by the Mac 
Corp., Newburgh, New York, and heir 
instruments are still commercially a yajj. 
able. The current models include the 
Model A Laboratory pH Meter, Model 
T titration pH Meter, and Model | 
Industrial pH Meter. These instr. 
ments are based upon a circuit vitiliz. 
ing two vacuum tubes in a balznced 
arrangement, with the glass elec rode 
connected to one control grid, anc the 
reference electrode to the other. The 
read-out meter measures the diffe -ence 
in plate potentials of the two tubes ‘com. 
pare this with Figure 21, in whic!) the 
meter measures the difference in ca‘ hode 
potentials, in an otherwise similr ar 
rangement). The power supply is regu- 
lated, i.e., its output voltage is ele:tron- 
ically stabilized tc remain relatively con- 
stant in spite of moderate fluctuations jy 
the line voltage. 

The reproducibility of the Model 4 
is +0.05 pH unit; accuracy is +0.) 
The Model T is similar, but has additional 
voltage stabilization of the power supply, 
and is designed for convenient applica- 
tion to potentiometric titrations, in- 
cluding ‘‘dead-stop” titrations. Model | 
is also similar, but with provision for 
attaching recorders or controlling mech- 
anisms to be operated by the pH meter. 


Analytical Measurements, Inc. 


A very convenient, light-weight (3- 
pound), miniaturized pH meter is avail- 
able from Analytical Measurements, Inc., 
Chatham, New Jersey. Their Analytical 
Pocket pH Meter ($125) utilizes a single 
vacuum tube in a simple electrometer 


RADDA 


13.5 


Figure 26. Schematic of the type of circuit 
employed in the Analytica! Pocket pH Meter. 


circuit, with a 25-0-25 microampere mete! 
measuring the tube current. The circuit 
is shown schematically in Figure 26. The 
tube current flows up through the meter 
as shown by the arrow, I;. The small 
3-volt battery sends an electron curretl 
through the meter in the opposii« sens, 
as shown by arrow I». The -'idewire 
contactor is adjusted to make tlicse two 
currents equal at pH 7, wherev)on the 
needle shows no net deflection an! stands 
in its center position. 


(Continued on page A674 


be 


CONVERTER 
Foucower { 
| Zee 9 FULTER | 
ELEOTRODES 
cw 
oc 
J ig 420% = 
/ Loy + 
Recorder Electronic 
Converter 
3) | 
GE} 
ig 
val 
| (\ ) 
| 
Ay 
i 
ag 
| 
Sete A672 / Journal of Chemical Education 
~ 


CENTRIFUGING 
BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its “2 to 4 Student” capacity, 
eliminates student “waiting time,” 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is little lost ‘‘waiting time.” 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 

Fast stopping, with light pressure of hand. 

SAVES VALUABLE SPACE... Compact {10” in diameter) machine 
requires minimum of table space. 

Light and portable—weighs only 11% Ibs. 


This six-place centrifuge (for 5 mi. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free...oilite bearings need no lubrication for 2 years. Brushless, 
sparkless motor: eliminates fire hazard, 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cisshions, and six Cla y A 1Qms 


5 ml. ungraduated taper bottom glass tubes __._. .. $69.00 


ATTRACTIVE QUANTITY DISCOUNTS. . . Order from your supplier, 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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New Answer... 


to Precise Polarography 


\ 


t Easy to Use Recording Electro-Polarizer by 
| American Optical Gives Accurate Analyses Fast! 


This newly developed instrument fills the need for a 
polarographic unit well suited for a variety of qualitative 
1, and quantitative applications in industrial chemistry as 

| well as biological, medical, organic, inorganic and physical 
chemical analyses. 


ah Now you can select any polarization range or rate you 
( desire with complete confidence. Voltages are set against 
a standard cell and the recorder calibrated to insure con- 

sistency of results. In addition, an instantaneous clutch 
release gives you an exact syncronization of chart to span 
voltage drive. 


Small, compact and portable . . . only 45 pounds, the lightest 
instrument of its kind sold today. And when you compare 
costs you'll see that the AO Recording Electro-Polarizer is 
really inexpensive. 


Contact your AO Representative now. He will be glad to 
arrange an instructive demonstration of all the features 
which are unique to this fast, versatile instrument. 


Please send full information on the AO 
Recording Electro-Polarizer. 


American Opt 


NAME. 


COMPANY 


ADDRESS. 
CITY. ZONE STATE. 
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potentiometer recorders, and related evices 


Philips, Eindhoven 

The pH meters of the Dutch man.- 
facturer Philips, Eindhoven, are ava'- 
able in the U. S. through Philips Ele - 
tronics, Inc., Mount Vernon, New Yor<. 
The line includes three direct-readi)g 
instruments. Model PR 9401 ($377) is 
a conventional battery-powered el 
trometer circuit with three stages >f 
amplification and negative feedback 
bilization. The reproducibility and ; c- 
curacy are both +0.02 pH unit. Input 
current is not more than 2. X 
amperes. 

Model PR 9400 ($925) is a high pre 
cision instrument based upon a vibrating 
condenser which converts the electro- 
chemical voltage into an ac signal that 
is amplified, then rectified and read o:. a 
meter movement. Feedback stabiliza- 
tion is employed. Reproducibility «nd 
accuracy are +0.01 pH unit. The input 
current is less than 10~'? amperes. ‘The 
instrument is line-operated, with elec- 
tronic regulation of the power supply 
output voltage. Model PR 9402 ($820) 
is based on the same circuitry as the 
9400, but is specifically designed for com- 
pactness, remote indication, and control 
applications in industrial installations. 


Other Manufacturers 

Additional pH instrumentation from 
abroad is available in the U. S. through 
the following sources: C. A. Brinkmann 
and Co., Great Neck, New York (pH 
meters of Metrohm Ltd., Switzerland); 
Kahl Scientific Instrument Corp., El 
Cajon, California (pH meters of the 
WTW Co., Germany); Welwyn Inter- 
national, Inc., Cleveland 11, Ohio (pH 
instruments of Radiometer, Copenhagen). 

The Milton Roy Co., Phila. 18, Pa., is 
U.S. distributor for Electronic Instruments 
Ltd., England. Included in this line is a 
vibrating-condenser-based pH measuring 
system, the Vibron electrometer ($1435, 
without electrodes). The vibrating con- 
denser electrode surfaces are optically 
polished, gold-plated, and sealed in a gas- 
filled envelope. The ac-output is fed int® 
a 4-stage, negative-feedback-stabilized am- 
plifier. The pH measuring unit gives full- 
scale deflection of 0.1 pH unit at any point 
in the range pH 3 to 10; reproducibility is 
+0.002 unit. Other direct-reading pH 
meters, as well as an extensive line of elec- 
trodes, are available. 

Central Scientific Co., Chicago, Illinois, 
offers an electronic electrometer (No. 
71010, $135) which is a basic electrometer 
circuit with batteries, and an indicating 
meter for read-out. 

Applied Physics Corporation, Mon- 
rovia, California, has produced for 4 
number of years a high-quality vil)rating 
reed electrometer that has been p pular 
in ionization chamber work. They have 
recently announced a electrode 
adapter for use with this instr: ment. 
Using standard electrodes, this ustru- 
mentation gives measurements » ith a 
sensitivity of 0.0005 pH unit. 

The next topic to be treated in this series 
will be recording instruments, com \rising 
direct recording meters, electronic bri je ant 
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POLAROGRAPHIC 


METHOD 


O07? ANALYSIS 


By OTTO H. MULLER, 
Associate Professor of 
Physiology, State University 
of New York Medical Center 
at Syracuse, Syracuse, N.Y. 


In this second revised and augmented 
edition, the author purposes “‘to present 
asimple account of polarography in a 
form which can be used by teachers and 
students in physical chemistry as well 
as in advanced courses in analytical 
chemistry.” The emphasis is on prin- 
ciples and the scope is descriptive rather 
than mathematical. It begins with an 
excellent review of electroanalysis, 
showing the relation of polarography to 
other electro methods. A brief de- 
scription of apparatus includes equip- 
ment constructible from parts readily 
available in many laboratories. Funda- 
mentals of quantitative and qualitative 
analysis and recent developments are 
discussed in some detail. Chapters on 
applications and suggestions for prac- 
tical polarography complete the book. 


A particularly good feature is the in- 
dusion of 26 experiments, and the 
gtaphs and tables of data obtained from 
them constitute the illustrative material 
of the text. These experiments could 
be undertaken with profit by anyone 
desiring an experimental indoctrination 
in polarography. 


The book is especially recommended 
to students, beginners in the field, and 
anyone desiring a brief but compre- 
hensive introduction of the funda- 
mentals of polarographic measurements. 


Joun K. Tayior 
ANALYTICAL CHEMISTRY 


209 pp. 


illustrated $4.50 
(Foreign $5.00) 


CHEMICAL EDUCATION 
PUBLICATIONS 


~----—-EASTON, 


THE EATON-DIKEMAN COMPANY 
Filtertown 


Mount Holly Springs, Pa. 
First in Filter Paper Exclusively 


Volume 36, Number 11, November 1959 / A675 


Here are the three most popular 
of Eaton-Dikeman laboratory 
lter papers manufactured in the 
only mill in the U. S. exclusively 
devoted to the production of 
-filter papers and now packaged 
in their new colorful, easy-to-use, 
dustproof cartons. 
613 . . . good retention for coarse 
to moderately fine precipitates. 
Filtering rate slow; clarity good. 
Excellent for Chromatography. 
615 . ... creped-surfaced, 
moderately fast filtering for 
general lab applications. 
617... d-surfaced, slightly 
heavier and faster filtering 
than 615. Good for gelatinous 
precipitates. Widely used in fat 
and oil analysis. 
It’s a good idea to have all three 
handy because one or the other 
ideally meets the great majority 
of your filter requirements. 
May we send you FREE SAMPLES 


of these three most popular E-D 
grades? Use coupon below. 


The Eaton-Dikeman Co. 

Mount Holly Springs, Po. 

Please send somples of E-D grodes 613, 615, 617. 
Nome 

Address. 

City. Stote. 
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SERVING THE HUMAN REQUIREMENT 
ON MANY FRONTS, AT MANY LEVELS... 


This is the work of 
OLIN MATHIESON 


Hand in hand with its work of supplying 
products of importance to industry is Olin 
Mathieson’s expanding contribution to 

man’s other needs—his health, his security, 

his ability to function well. Asan example, 

the Squibb Division, which produces much 

of the world’s supply of antibiotics and 

vitamins, has for more thanahundred years 

CHEMICALS INDUSTRIAL, AGRICULTURAL been devoted to developing therapeutic 
and curative pharmaceuticals to help the 

doctor in his stewardship of physical and 

mental health. The science of fertilizing 
landand plant life and controlling pests and 

insects to make possible richer, more abun- 

METALS onase foods Mathieson’s work. 
ts research in explosives and chemicals is 

helping in the development of new land 
areas; and its work in fuels and nuclear 
power elements plays a part in our thrust 
into space and undersea. In six important 
fields, Olin Mathieson is at work to meet 
man’s material needs, and also to con- 
tribute improvement to the total human 


requirement. Olin Mathieson Chemical 
WINCHESTER-WESTERN SPORTING ARMS, AMMUNITION Corporation, 460 Park Avenue, New York. 


P ACKAGING CELLOPHANE, PAPER PRODUCTS 


SQUIBB MEDICINALS, VITAMINS 


SEE EDWARD R. MURROW ON “SMALL WORLD’ ——EVERY SUNDAY EVENING, CBS-TY 


W 


DOES 5 WATER PURIFICATION JOBS 
EMPLOYS 5 INTERCHANGEABLE CARTRIDGES 


STANDARD CARTRIDGE 
Produces ion free water at minimum cost... removes 1500 grains as NaCL 
(1300 as CaCO,) 


MIXED RESIN CARTRIDGE 

For operations demanding better than 1,000,000 ohms resistance and neutral 
pH. Cartridge capacity is 1230 grains as NaCL (1050 as CaCO,). Approxi- 
mately % of cartridge capacity is million ohm water or better. The pH is 
usually between 6.8 and 7.2 with water being largely free of silica and CO,. 


ORGANIC REMOVAL CARTRIDGE 

Removes organics, organic liquids and gases that would pass through a 
demineralizer. Effective in removing chlorine. Ideal for pre-treating de- 
mineralizer feedwater, for self-purifying high purity rinse systems and 
other processes where organics or odors in the water are objectionable. One 
cartridge removes organic matter from about 1500 gallons of average 
water. 


OXYGEN REMOVAL CARTRIDGE 
Developed for cooling water loops where it is important to maintain low 
oxygen content to prevent corrosion. Cartridge removes one part per million 
of dissolved oxygen from 2500 gallons of water, or 6.8 liters (9.7 grains) 
of oxygen at standard temperature and pressure. For use with water having 
less than 10 ppm total ionizable solids. 


CATION CARTRIDGE 

Provides (1) precious metals recovery, (2) radio-active isotope recovery, 
at low cost, (3) also useful for removing volatile amines where heating plant 
steam condensate is being used as the feedwater for a Still, and (4) where 
close control over the pH of water is necessary, the cation cartridge in its 
ammonia or lithium form is effective. 


Whatever your Pure Water problem . . . look to 
Barnstead for the right answer . . . Barnstead manu- 
factures a complete line of Stills, and Demineralizers 
in capacities of from % to 2500 gallons per hour. 
Write for Catalog G on Water Stills and Catalog 
127-A on Water Demineralizers. 


STILL AND STERILIZER CO. 


65 Lanesville Terrace * Boston 31, Mass. 


Shown at right: Barnstead Pressure Bantam De- 
mineralizer. Delivers demineralized water under pres- 
sure. Flow rate 8 to 25 gallons per hour. Indicating 
light shows when cartridge needs replacement. Takes 
same cartridge, does same jobs as regular Bantam 
Demineralizer. 


PURE WATER SPECIALISTS SINCE 
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Quick Cotaleg 


extremely low ash content of the paper 
Diameter, em, 


Ash per circle 
(in 


>EE—/~ 


_ FILTER PAPER DATA FOR QUICK REFERENCE 


Valuable up-to-date Quick Reference Catalog. 
2 gives filter paper data at a glance. Eight color pages. 
- Sections on filter paper: Ash Free (less than 

i, 0.007% ash); Qualitative; Hardened and 
“H igh Wet Strength; Folded; Miscellaneous and Filtration 
_ Speeialties. Description of each paper, uses, 

_ Circle diameters, sheet sizes. INCLUDES HANDY 
os FILTRATION CHART showing retention values. 


Sa Send for your SaS Quick Reference Catalog now 


are estential. 


CARL SCHLEICHER @ ScHUELL Co. 
Keene, New Hampshire 


YOURS FREE | 
Ss 
FILTRATION CHART 

$#$ Analytical Filter Papers 


q 


Carl Schleicher & Schuell Co. 
Keene, New Hampshire , Dept. JC-119 


(Name) ) 
(Company ) 

(Address) tng 
(City) (State) 


0 Also send S&S Analytical Filter Paper Sampler 
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| 
: High wet strength. Thin. Forum in the ftration of the 
hydroxides such as iron and aluminum ides, etc. in individual metallic 
gelatinous precipitates from sodium media. weetl in the Sltration — 
Ash Free. Rapid filtering. Soft loose of Intended for rapid filtration of coarse and gelatinous 
Ppts. Standard grade j of the metallurgical industries where Speed of filtration and 
& Diameter, cm, 5% 7 " 12% 
= 
Specify \\\ ANALYTICAL FILTER PAPERS. 
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A complete new package for classroom 


demonstrations and laboratory experiments in radiochemistry 


Now Nuclear-Chicago offers you this complete system for 
effectively presenting fundamentals of radiochemistry in the 
classroom and performing radiochemical experiments in 
the laboratory. The system, shown opposite, provides 

a sensitive mica-end window counter with mount and sample 
changer, precision decade scaler and timer. The package 
includes our new Radionuclide Set with eight AEC license 


exempt radioactive solutions, pipette, syringe, sample pans 


and instruction manual. The apple is just to tempt you to 
write for full information. Ask for Bulletin No. 131. 


We are also offering you, without obligation, our new 


brochure which contains a collection of 36 papers related to 
training and experiments in radioactivity. Included are 
review articles, descriptions of nuclear courses at both 
large and small colleges and 21 experiments that can be 
performed with the simple, inexpensive 
instrumentation provided in the new Nuclear- 
Chicago package. The articles have been 
reprinted from the JOURNAL OF CHEMICAL 


EDUCATION. Just ask for “Journal Reprints.” 


nuclear-chicago 


343 E. HOWARD AVE., DES PLAINES, ILL. 
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|DOOR IS OPEN AT ALLIED CHEMICAL 


For men who like to translate ideas into realities 


Are there, among your students, those who like to trans- 
late theory into practical reality? 

For instance, a new product comes out of research. 
How can it be made commercially? What materials would 
be best? What new design or equipment is necessary for 
its production? What are the economics involved? 

If translating ideas into realities is what your students 
would like to do, why not suggest a career with Allied 
Chemical? We are always looking for men with initiative 


Engineering trainees at Allied’s Delaware Works, where ” 
fluorine compounds and other heavy chemicals are produced. 


and ingenuity to help put our new chemicals, plastics «nd 
fibers into production . . . to take their place with the more 
than 3,000 products now being made in our 100 plants 
throughout the country. 

Write today for a newly revised copy of “Your Future 
in Allied Chemical.” You'll find it really helpful in an- 
swering student inquiries. Just write us at: 


Allied Chemical, Dept. 119-RES8, 
61 Broadway, New York 6, N.Y. 


BASIC TO 
AMERICA’S 
PROGRESS 


DIVISIONS: BARRETT - GENERAL CHEMICAL + NATIONAL ANILINE + NITROGEN + 
PLASTICS AND COAL CHEMICALS - SEMET-SOLVAY+ SOLVAY PROCESS + INTERNATIONAL 
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Fellow in aquarium filters solar 
light to compare fish growth 
under different wavelengths. 


Psychologist tests emotional reaction 


The things people do + to different colors. 


with our interference filters 


Monochromatic filters keep 


From astronautics to zoology, new uses keep on 


arising for light of specific wavelengths. 
Bausch & Lomb fills this need . . . at lowest 


possible cost . . . with the most complete 
Filters built into instruments 


standard stock of interference filters. Near generally 


U-V to near I-R. (340myp to 1200my.) 
Others on special order. Find out more A 
about this lowest-cost way to control 


Z 


light to your needs. Mail the coupon. £ 


BAUSCH & LOMB OPTICAL CO. 
66147 Bausch St., Rochester 2, N. Y. 


Please send Data Brochure D-248. 


BAUSCH 6 LOMB 


COMPANY 


ADDRESS 
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°OPEN END 
McLEOD 
GAUGE 


COMPRESSES GAS 
BETWEEN TWO MERCURY COLUMNS... 


ELIMINATES CAPILLARY CONTAMINATION ... 
GIVES EASIER, MORE ACCURATE READING! 


Positive Acting Piston and “0” Ring Seals 
Permit Micrometric Adjustment 
of Mercury Meniscus! 


Most simplified and accurate McLeod Gauge yet 
devised! No closed end capillary to become con- 
taminated . . .no needlessly complicating comparison 
capillary... no more compounding of error in meas- 
uring—one direct reading manometer replaces former 
2 tubes! Rubber “O” ring vacuum sealed piston oper- 
ating in precision bore tube allows micrometric ad- 
justment of mercury meniscus. You get most rapid, 
most accurate readings ever! 


HOW IT WORKS: 

The gas tight piston can be raised by a sliding action 
which in turn raises the mercury level in the reservoir. 
As the mercury level passes the connecting tube, it 
traps a given amount of gas from the system and 
compresses it into the bulb between two mercury 
columns. At this point, the threads of the piston knob 
engage and the mercury meniscus can be micrometri- 
cally adjusted to the ring marking the exact volume 
of compression. The mercury meniscus in the cali- 
brated manometer tube then reads the absolute 
pressure of the gas in the system. 


G10710 VACUUM GAUGE, OPEN END McLEOD TYPE, 
complete and ready for use but without mercury. 69.50 


Write for Bulletin 
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PREPARATION OF CHROMATE, MANGANATE, 
AND PERMANGANATE 


PREPARATION 


Provide: 2 evaporating dishes, 3 tall cylinders (2 half 
filled with water), 3 funnels with filter paper, fine flake 
NaOH, KNO;, MnO:, CrsO; or powdered chromite, 6 
N HNO. 


DEMONSTRATION 


In one dish put about 1 g MnO: and in the other put a 
similar quantity of Cr.O; or powdered chromite. Add 
a somewhat larger quantity of NaOH and KNO; to 
each and mix with a stirring rod. Heat each dish 
until the mass melts and let cool somewhat. Carefully 


Submitted by: Richard L. Barrett, New Mexico State University, University Park, New Mexico 
Checked by: Lawrence Voss, Comstock Park High School, Comstock Park, Michigan 


add water to each dish and stir. Filter the contents of 
the dishes into the two cylinders containing water. 
The solution will contain the yellow chromate ion in 
one case and the green manganate ion in the other. 
Acidify the manganate solution with HNO; and filter 
into the third cylinder. The red permanganate ion will 
appear in solution and brown MnO; on the filter paper. 


REMARKS 

The commercial operation can be more closely simu- 
lated by acidifying with CO, but more time is required. 
Commercially the oxides are fused with K2CO; in air 
but the above mixture fuses at lower temperature. 
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PREPARATION 


Provide: a 3% solution of H2O2, a copper salt solu- 
tion, household ammonia, test tubes, burner and 
splints. 


DEMONSTRATION 


Place the mixture of copper salt solution and am- 
monia in several test tubes and add hydrogen peroxide 
slowly. Oxygen is released and bubbles up rapidly 
through the solution. As a glowing splint is lowered a 


Submitted by: Raoul E. Harpin, Eastern Junior High School, Lynn, Massachusetts 
Checked by: A. 8. Chatfield, St. Petersburg Junior College, Florida 


series of flashes makes a very effective classroom 
demonstration. 


REMARKS 

This method is safer than the usual potassium 
chlorate manganese dioxide plus heat method, or the 
sodium peroxide laboratory method. This can also be 
repeated by the student at home. It is ideal for class 
demonstration in high school chemistry when study- 
ing properties of oxygen. Interested students could be 
asked to find out what other substances will catalyze 
the decomposition of hydrogen peroxide. 
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6 EDITION 


DISCOVERY 


THERM Of the 
ELEMENTS 


Temperatures 
to 250° C. (480° F.) 


Improved Temperature Uni- 

formity. With Hevi-Duty’s “circle- 

of heat” design, there are no cold 

corners. 

Fast Heat-Up. To 200° C. in less 

than one hour. coated on both sides to prevent cor- 
Low-Cost Operation on either 115 rosion. 

or 230 volts. Selector switch permits Accurate Temperature Control 
high or low input to enclosed heat- by sensitive bulb-type thermostat 
ing elements. permits little lag or overshoot. 
Durable Double-Wall Construc- For complete information, write for 
tion. Steel outer shell is prime Bulletin 458. 


Chamber Size Overall Di i by 
Diameter | Depth Width | Depth | Height Weight Mary 
HK is | 13 600 | 195/230 | 20 | 18 | 23 | 80 Elvira 
HL 20 | 18 | 1000 115 25 | 23 | 28 | 100 Weeks 
COMPLETELY REVISED and RE- 
WRITTEN! 
FOR GENERAL AND SPECIALIZED LABORATORY APPLICATIONS Brought up-to-date to include 


TUBE TYPE COMBUSTION FURNACES chapter, stressing the signif- 
in Two Temperature Ranges, 1850° F. or 2200° F. cance of early discoveries in 


k : terms of what we know today 
Hevi-Duty Combustion Tube Fur- and incorporating all the new 


split* factual and anecdotal material 


and can be used horizontally or Mae that has come to light. 


modified for vertical operation. 
Long-life “Multiple Unit” brand SPECIAL CHAPTER ON ELE- 
because the heat is radiated direct- = BOMBARDMENT By Henry M. 
ly into the heating chamber. The wy as = Leicester, Ph.D 

heated length may be divided for £ oem 
zone control 328 PAGES LONGER THAN FIFTH 

ity over a specified length. A few ‘a : p EDITION! Packed to ms covers 
of the standard furnaces are shown with fascinating rar’ 
below. Many sizes are in stock. ec taining new material. 


specifications. i ae pletely new format and type 
HINGED-TYPE TUBE FURNACE FOR 1850° F. assure easy-to-read legibility 
CHAMBER RATING SHIPPING throughout. 
TEACHER, STUDENT OR SEA- 
2%" SONED CHEMIST, reading for en- 
= joyment only, will find Dis- 
5 325 covery of the Elements an un- 
= usual treat. Rarely has so 
en presented in such delight- 
pet fully entertaining fashion! 


B P| 920 pages $10.00 postpaid 
ORDER YOUR COPY TODAY 
A DIVISION OF BASIC PRODUCTS CORPORATION 
PUBLISHING CO. 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN EASTON, PA. 
Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators i 
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A NEW SERVICE TO SCIENCE 8 


FISCHER & PORTER NOW BRINGS YOU A COMPLETE 
SELECTION OF KIMBLE LABORATORY GLASSWARE 
FEATURING THE KIMAX® TEFLON® STOPCOCK* Tempered glass pipe 
to test tubes, the complete Kimble line is now available from Fischer & Porter. But the biggest news is the 
labware itself, featuring no grease—no leak—no freeze Kimax® Teflon® stopcocks.* 


A complete integrated catalog is on press now. Drop us a line and we’ll send your copy as soon as the ink is 
dry. Fischer & Porter Company, 4419County Line Road, Hatboro, a le 


rest 


*Manufactured by Kimbie Glass Company under licenses granted by Fischer & Porter 
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MORE FUNCTIONAL — 


No. 1494RS 


No. 1493RS 


MORE APPEALING 


No. 1491 


ELECTRIC WATER BATHS 


featuring hydraulic thermostats for precise tempera- 
ture control—and stainless steel for maximum appeal 


If you want the Best in water bath equipment, consider the models 


with thermostatic control. 


Any temperature up to boiling can be 


maintained within +'/2°C and the coil will be protected from 
costly burn-out if the level of the water becomes too low. Quality 


immersion coils provide 
of tin-lined, polished an 


steel. 
SPECIFICATIONS: 


No. 1493RS—Rectangular, multiple, stainless steel, eight place, 
electric, thermostatically controlled, size 28” x 14” x 
5”. The concentric rings are also stainless and for 
the sake of versatility six sets are provided 5” in 
diameter, and two 6” in diameter. 1800 watts, 
with extra heavy cable for connection to the line. 


No. 1493RS—Square, multiple, stainless steel, four place, electric, 
with thermostatic control. Size 14” x 14” x 5”, 
with four sets of concentric rings 5” in diameter of 
stainless steel. 1250 watts. 


ick, uniform heat distribution. Choice 
lacquered copper, or polished stainless 


No. 1486—Rectangular, multiple, copper, eight Place, electric. 
Size 28” x 14” x 5” with six openings 5” in diameter and 
two 6” in diameter. ’’Long-life” electric immersion 
coil, controlled by a 3-heat switch mounted on a re- 
cessed panel. 1650 watts. 

No. 1492—Square, multiple, copper, four-place, electric. Size 

(Not iMastrated) 14" x 14” x 5” with four openings 5” in diameter. 

‘*Long-Life’’ electric immersion coil, controlled a 3- 
heat switch mounted on a recessed panel. 1100 watts. 


Similar 28" rectangular and 14" square models such as No. 1491, 
illustrated above, are available for steam heating. Write for in ‘orma- 
tion about gas heated baths. 


Specify 115 volts or 230 volts; thermostatically controlled models in AC only. Order from your dealer. 
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DEMONSTRATION ABSTRACTS 


- Prepared from the JOURNAL’ OF CHEMICAL EDUCATION (1924-1956) | _by Hubert N. 


24s. MISCELLANEOUS (continved) 


MISCELLANEOUS 
-4-67s Spot Reactions 


24-688 


24-69s 


24-70s 


24-71s 


24-72s 


24-73s 


Series of articles by 

Fete, F., trans. by Orsper, R., Volume 20 (1943): 
pg. 137, catalytic reactions; pg. 174, reactions on filter 
paper; pg. 240, heterogeneous reactions; pg. 298, 
protective layer and solvent effects. Volume 21 (1944): 
pg. 294, iso- and inter-molecular redox reactions; pg. 
347, chemical paradoxes; pg. 479, photochemical reac- 
tions. Volume 22 (1945): pg. 36, iron oxalate pho- 
tolysis; pg. 342, topochemical reactions; pg. 558, water 
in SO, reactions. 

Small scale experiments. See article for details of semi- 
macro apparatus for many demonstrations including 
H. + CuO; He burning in air; reductions with CO; 
C + CO:; preparation of FeCl;, CuSO,, HCl, SO., and 
NO,. (Aparr, A., 22, 129 (1945).) 

Hot-cold tube reactions. Carry out reactions in a 30 
mm. X 50 cm. porcelain tube heated directly, through 
the center of which runs an 8 mm. silvered brass pipe 
carrying cold water: dissociation of CO, CO:, SOs, 
NH;; formation of Ti, TiBr;, TiBr. from TiBr, + Hb; 
similar formations of zirconium tribromide, SijoCle2; 
tantalum tribromide. (Youne, R. C., 20, 378 (1943).) 
Television experiments. The following experiments 
show up well on television: (a) Pour ink upon a mound 
of salt in a glass dish; capillary action. (6) Balance 
asbestos cups at each end of yard stick; heat one end: 
hot air rises. (c) Show freezing, melting, boiling. 
(d) Show collapsing can, Dem. 10-1. (e) Place a 
capped iron pipe full of water on dry ice: expands, 
breaks on freezing. (f) Electrolyze water, test O2 with 
splint. (g) Precipitate AgCl. (h) Show pyrolysis of 
sugar. (7) Clean Ag by boiling in washing soda-aq. in 
an Al pan: household chemistry. ErsENLorp W. J., 
33, 297 (1956).) 

Stain cleaners. Exhibit various types of cleaners, 
described in Krmpat1, C. S., 11, 583 (1934), from Chem. 
Industries, 35, 25 (1934). 

Crime. Make fingerprints on a white card; hold in 
iodine vapor: trace of prints revealed. (WaILEs, 
R. B., 11, 189 (1934) from Popular Sci. Mo., 123, 54 
(1933).) 

Reactions in solids and in liquids. 

(a) Solid mixtures which react wet or when heated dry. 
(1) MgO + sulfates of metals: form CuO, FesO;, MnO. 
rapidly; Co.0;, NixO; slowly. (2) Zn powder + Agl, 
Hgle, Cusle, or HgCl,: form Zn halides rapidly by 
cementation. (3) MgO, BeO, TiO», ZrO. or ThO, form 
lakes with alizarin, purpurin, quinalizarin at 250°C. in 
several minutes. (4) Anhydrous Ni-cyanide with di- 
methyl glyoxime at 200°C. forms red Ni-dimethyl 
glyoxime immediately (Dem. 21-36). (6) Inner com- 
plex salts of Ni, Co, Cu, or Zn heated to 200°C.: rapidly 
form more stable complex forms, 7.e. dimethyl glyoxime 
+ Ni-oximes (yellow) gives Ni dimethyl glyoxime (red). 
(6) MnO, + PblIy, or THI; + MnO.: forms MnO + 
PbO or TIO + I, when either wet or at 370°C.; AglI or 
CuO. with MnO,: similar only when dry. 

(b) Reactions occurring only in the solid state. (7) 
MnO, + WoO; or MnO;: gives white MnWoQ, or 
MnWoQ,. (8) PbO, PbO., MnO», CoO, CuO or CdO: 
unite with pyrophosphates or pyroarsenates. (9) 
Brown CdO or yellow PbO heated with excess silica at 
700°C. for 1 hour: forms colorless glasses. (10) 
PbSO, + CaCO;: forms PbCO; which dissociates into 
yellow PbO above 315°C. (11) ZnO + Cucle + On: 


the ZnO catalyzes the formation of CuO + Ie. 
Se + HgClh or AgCN: 
AgSe at 100-180°C. 


(12) 
forms C:N: + black HgSe or 
(13) Heat Hg(CN)2 + Se rapidly 
at 250°C.: puffs like Pharaoh’s Serpents. (14) 2Cucl: 
+ Hgl:: above 100°C. gives HgCuel,, black.above and 
red below 75°C. (15) HgIl: + 2Agl: above 100°C. 
gives AgeHgl,, deep red above and yellow below 45°C., 
Dem. 13-22. (Frtcet, F., Mrranpa, L. I., and Suter, 
H. A., 21, 18 (1944).) 


F. MODELS (See 24-5 to 24-9) 
Relative Sizes 


24-74s Science fair exhibit. 


24-75s 


Successive rooms where volume of 
a loud-speaker explaining the exhibit increases with size 
of matter. (a) A lead pencil, normal size writing. 
(6) Magnified 10‘; tip of pencil, with flakes of graphite 
sliding from it. (c) 10’: crystal graphite, hexagons 
with peaks and valleys showing rough structure (d) 10: 
atomic models using 7 X 17” Plexiglas sheets sprayed 
with phosphors to show clouds of nuclei (white), K-shell 
electrons (blue), and trigonal bonds (green), pi orbitals 
(yellow). Increasing sound amplification gives weird 
impressions. (Garratt, A. J., 28, 322 (1951).) 

(a) Peel an orange, separating the segments, seeds, etc., 
and observing interfal structure of particles within 
particles. (b) Compare pouring of sand with visible 
particles rolling over one another with pouring of water, 
with invisible particles. (c) Compare decrease in 
volume from H,O + EtOH with pouring sand into jar of 
oranges. (Kiem, L. H., 28, 587 (1951).) 


Atomic Models 


24-768 


24-77s 


Two-dimensional models. (a) Folding paper carrying 
symbols printed in perspective to form formulas of com- 
pounds. (Turner, H. J., 1, 132 (1924).) (6) Celluloid 
stencil of tetrahedron facilitates drawing organic form- 
ulas. (Sister M. ALoyse ELLinGson, 8, 316 (1931).) 
(c) Concentric circles on board into which pegs repre- 
senting electrons are placed. (Weuutnes, R. E., 10, 
179 (1933).) (d) Blocks meshing like jig-saw puzzles 
illustrate valences and compound formation; metals 
have male sockets, non-metals female. (Bryan, A. H., 
17, 286 (1940).) (e) Board painted with rings (orbitals), 
electrons shown by golf tees inserted, or key tags hung on 
hooks. (Bonpoc, N. R., 19, 395 (1942); Rawson, 
V. R., and Pret, R. W., 25, 260 (1948).) (f) Symbols, 
drawings, etc. backed with zig-zag strips of sandpaper 
stick to a black wool-covered board. (Joyner, A., 25, 
375 (1948).) (g) Colored beads on pegs: electrons. 
(Herron, F. Y., 28, 473 (1951).) (hk) Magnetic cards 
to show movement of Cu and Zn ions in Daniel cell 
during discharge. (Lippincott, W. T., and WHEATON, 
R., 33, 15 (9156).) Atyea: still prefers colored chalk 
and blackboard. 

Three-dimensional models. (a) Balls and wire mole- 
cules. (Evans, W. L., and Day, J. E., 1, 100 (1924).) 
(b) Rubber balls, dowels, arranged in cubic lattice; 
4 X 4 X 3” metal box with glass windows with symbol 
and atomic number of elements inside on winding ribbon. 
(Hietey, G. O., 2, 499 (1925).) (c) Tinker-toy blocks 
and wire. (Dyes, W. B., 8, 140(1931).) (d) Detachable 
plaster-of-Paris balls (electrons), molded on frame of 
spot-welded brass wire. (Scorrt, E. C., 8, 1845 (1931).) 
(e) Wooden balls, wire frame, wooden beads (electrons), 
tetrahedra made of sheet tin for organic structure. 
(Poutzur, A. L., 9, 301 (1932).) (f) Rubber balls, 
wire. (Frencu, 8. J., 10, 564 (1933).) (g) Colored 
modeling clay and wire for student use. (WEAVER, 
E. C., 17, 148 (1940).) (h) Paper-mache, colored or 
painted with rings (orbitals), fastened with welding rod 
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bent at proper angles to show orbitals; photographs in 
article. (Fowxss, G. W. A., 32, 260 (1955).) 

Giant models. (a) Oxygen: 1.5” wooden balls on 
3/1,” wire bent into orbits up to 4 ft. in diameter. 
(Brooks, W. G., 24, 245 (1947).) (b) Sodium atom: 
tadpole-shaped brass pieces (electrons) on wires (3-ft. 
orbits) in three dimensions. (Hatu, G. A., 24, 564 
(1947).) 

Dynamic models. Painted ping-pong balls spinning in 
rotating air jets going in circular and elliptical orbits. 
(Buck, J., 7, 450 (1930) from J. Optical Soc. Amer., 19, 
317 (1929); also Van Dam, T. W., et. al., 29, 75 (1952), 
Sister M. Liauort, 29, 529 (1952).) 


Molecular models 
24-80s Static models. 


(a) Rubber balls and wires, a student 
project. (Wang, I. W., 5, 193 (1928).) (6) Modling 
clay (electrons) stuck on tight or loose springs (e.g. Na 
one loose, Cl seven tight springs) fastened to wooden 
cubes; illustrates polarity. (Frencu, 8S. J., 7, 2687 
1930).) (c) O as cube, H as sphere, C as tetrahedron in 
making models. (EntTriKin, J. B., 9, 2081 (1932).) 
(d) Wooden cubes with truncated corners to facilitate 
close-packing (Hazitenurst, T. H., Jr., and NEVILLE, 
H. A., 12, 128 (1935).) (e) Electron density charts 
representing molecules and ions ctg. hydrogen. (HazLE- 
HuRsT, T. H., Jr. 17,374 (1940).) (f) Cork balls dipped 
in colored paint, then 60% rubber latex, then made 
tacky by moistening with benzene, and finally pressed 
together. (Hauspr, E. A., 18, 164 (1941).) (g) 
Wooden blocks, pegs, rubber tubing. (Bonpoc, N. R., 
19, 395 (1942).) (h) Rubber balls and cellulose acetate 
tubes; photographs. (BRENNER, F. C., 25, 371 (1948).) 
(i) Balls and pegs; silicate models; photographs. 
(Noycs, W. K., 28, 29 (1951).) (j) Ceramic clay, 10- 
gauge steel wire; fixed at 650°C., painted with water 
colors, and lacquered; photographs. (PrERkins, A. T., 
28, 388 (1951).) (k) Rubber balloons tied to illustrate 
covalent bonding and resonance; photographs. (PoL- 
LARA, F. Z., 28, 607 (1951).) (l) Cork balls and 
pins, a student exercise. (Davipson, N., 29, 249 (1952).) 
Scale Models. (a) Fisher-Hershfelder models for illus- 
trating steric hindrance of organic molecules. (Buiaas, 
B.S§., 18, 224(1941).) (b) snap-fasteners to achieve free- 
rotation, as in Fisher-Herschfelder-Taylor models. 
(Buack, C. E., and Dots, M., 18, 424(1941).) (c)Fisher- 
Herschfelder models of carbohydrates (e. g. pyranose or 
furanose rings) is constructed; and from this a rubber 
mold; and finally many plaster casts; see photographs 
and details in article. (Bear, R. S., 19, 227 (1942).) 
(d) Molecular and crystal modeis scaled one inch to an 
Angstrom; correlation of size with chemical properties; 
photographs. (CAMPBELL, J. A., 25, 200 (1948).) (e) 
Colored Scotch-tape discs shaded with air-brush colors, 
arranged on lantern slide to simulate Fisher-Herschfelder 
models; photographs in article. Zinsser, H. H., 
31, 662 (1954).) (f) A jig with gonionmeter for 
getting proper angles for holes in corks which are 
joined by wires; photographs in article. (Dscksr, 
B. F., and..Aspr,.E. T., 32, 75 (1955).) (g) Planar 
ring systems cut from a board but adapted to attach 
Fisher-Herschfelder-Taylor models; photographs in ar- 
ticle. (Harrett, B., and Corwin, A. H., 32, 186 
(1955).) 

Isomer models. (a) Jigs for boring holes in 2” balls to 
give angles for stereoisomers. (Dorn, W. H., 3, 319 
(1926).) (b) Symbols painted on corks, glass rods: 
form isomers. (MINNE, N., 6, 1984 (1929).) (c) 
Tetrahedron models illustrating effect of polarized light 
on space isomers with assymetric carbon atoms: photo- 
graphs in article. (AsHtny, R. H., 7, 2904 (1930).) 
(d) Carbohydrate formulas: sliding wooden strips on 
which symbols are painted, see Dem. 24-9. (Eppy, 
C. W., 8, 1370 (1931).) (e) Student-made models 
illustrating isomerism, organic reactions, nomenclature. 
(Bropz, W. R., and Boorp, C. E., 9, 1774 (1932).) 
(f) Thecretical discussion on use of models of inorganic 
isomers, e.g. the ammines. (Rosny, R. F., 12, 378 
(1935).) (g) Student-made cardboard stereoisomers. 


(Fromm, F., 22, 43 and 98 (1945).) (h) Walden in- 
version model using 4 balls in a tetrahedron, one of them 
suspended by a thread so magnets can pull it to the right 
or left, thereby “inverting’’ the tetrahedron. (NoLuLER, 
C. R., 24, 277 (1947).) (7) Wire models illustrating 
Born and Kuhn’s coupled oscillator theory of optical 
rotary power. (NoELLER, C. R., 24, 600 (1947).) (j) 
Have class make models from central C atom + 4 sticks 
for bonds + 4 other colored balls: half of class will form 
mirror image of models of other half of class. 
(DamEREL, C. I., 29, 296 (1952).) (k) Styrofoam plastic 
balls sliced in jigs, sprayed with siliconized enamels or 
rubber-base paints (avoid high cone. of ester or petro- 
leum solvents), cemented with resin glue, or scrap poly- 
styrene + CCl, or benzene; and attached by long-fiber 
pipe cleaners (avoid the tightly-wound cotton-chenille 
type); photographs in article. (Lampert, F. L., 30, 503 
(1953).) AtyeEa: Styrofoam balls sold by the Star 
Band Co., Inc., Broad and Commerce Street, Ports- 
mouth, Virginia. 

Crystal models. Three-dimensional; six crystal axes 
from pins and toothpicks (Kupst, R. E., 24, 614 (1947); 
Nouter, C. R., 26, 429 (1949).) 
Potential Energy models. Diagrams. 
N. S., 25, 338 (1948). ) 

Orbitals. p-Orbitals, sp, sp’, and sp* hybrid orbitals, 
made from tennis balls; ethylene and acetylene made 
from rubber balloons to show o and wz orbitals. 
(NoEtteER, C. R., 26, 429 (1949).) 

Organic models. See Dem. 24-9, and 22-22s, sugar 
models. (a) Older rectangular 6-membered purine ring 
when fused to a pentagon makes it easy to overlook the 
fact that purine may be written as a hexagonal pyrimidine 
ring fused to an imidazole ring. (b) Standard rec- 
tangular malony] urea disguises the fact that barbituric 
acid is tri-hydroxy pyrimidin; easy to see when written 
with a hexagonal skeleton. Use carpenter’s folding rule 


(MacponaLp, 


in older purine outline when pulled changes into the 
newer hexagon-pentagon skeleton. 
A., 21, 37 (1944).) 


(VUILLEUMIER, E. 


G. OPEN HOUSE 


Guest activities 


24-87s 


24-90s 


(a) Invitations written in H.SO,-aq.; heat: writing 
appears. (b) Shock at door when turning knob. (c) 
Two shake hands, one washed hands with FeCl;-aq., the 
other with tannin: forms ink on hands; wash off with 
oxalic acid. (d) Prize awarded for giving correct 
formulas. (e) Persons masqueraded as famous chem- 
ists. (f) Open box freshly varnished and sticky; inside, 
a box of cotton moistened with pyridine; inside, another 
box with a “Philosopher’s Stone’ wrapped in glass wool 
moistened with asafetida. (g) Dilute methylene blue 
in drink. (h) Brand hand with AgNO;-aq. (7) Brand 
with tincture of iodine and ignite: alcohol burns. 
(j) Draw diagrams of apparatus for preparations for 
which half the formulas are provided. (k) Knock over 
inverted 250 ml. bottles by throwing corks from 10 ft. 
away. (l) Pour water in a graduated cylinder from 3 ft. 
height. (m) Four beakers, 30 bottles of acids, bases, 
and indicators including phenolphthaiein. Try to make 
pink by mixing right bottles. (n) Identify 30 common 
chemicals. (0) Break up party by pouring benzoy! 
chloride on hot radiator; doorway dabbed with nitrogen 
tri-iodide. (Bawnpen, A. T., 4, 86 (1927).) 

See Kinpy, M. M., 8, 2046 (1931); good compilation for 
open house, but no new demonstrations. 

(a) Flower bud in volumetric flask in eosin-tinted-ay. 
(b) Register in book of yellow paper sponged wit! 
KCNS, with K-ferrocyanide, or with K-ferricyanide a! 
dried; use FeCl,-aq. for writing fluid: turns red, blue or 
green. (c) Write on paper + phenolphthalein wit! 
very dilute NaOH-aq. (d) Play tune by tapping bea'- 
ers filled with water to different heights. (VESCONT®, 
A. L., 13, 72 (1936).) 

Chemical Christmas Tree: alembics, tubes, color’! 
solutions on tree. (Sturams, A. W., 33, 626 (1956). ) 


(Topic 24s will be continued in the December issue) 
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How $6.07 paid for all this PYREX ware 


Smart buyer in small school gets to- 
gether with his lab supplier and dis- 
covers there is a line of low-cost 
Pyrex brand labware for students. 

He puts together an order of twenty 
packages of glass and gets ware like 
this at prices that please the most 
pinching of budget committees. 


Two-piece cylinder: $1.29. 50 ml 
PyrE\ glass column in plastic base. 
Hexavonal base prevents rolling, re- 
duces breakage. Even should breakage 
occur. only the glass is replaced. Sizes: 
25, 50 and 100 ml. 


West condenser: $3.39. Improved de- 
sign of the classic West condenser, 400 
mm jacket. Extra glass and strength 
added at tubulations and to seal be- 
tween tube and jacket. Sizes: 100 
through 750 mm. 
Boiling flask: $.77. Like all Pyrex 
ware this 500 ml round-bottom flask 
resists thermal and impact shocks. 
Reagent bottles: $.62 each. Poly- 
ethylene stoppers help hold costs down 
on these 125 ml bottles. 250 ml size 
also available. 

All this ware is made with the stu- 


dent in mind. Reinforcement is pro- 
vided at all weak spots in anticipation 
of rough handling. The glass is thicker 
than you ordinarily get in other brands. 

You'll find many such low-cost items 
listed in LG-1, the Pyrex Labware 
Catalog, and its Supplement No. 3. If 
you lack a copy of either, call your lab 
supply dealer, see your Corning sales- 
man, or write us direct. 


©, CORNING GLASS WORKS 
/) 76 Crystal Street, Corning, N. Y. 
CORNING MEANS RESEARCH IN GLASS 


PYRE X° laboratory ware ... the tested tool of modern research 
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New products create 
more good jobs at Du Pont 


IN A SHINY CAR FINISH, 
A REFLECTION OF CAREERS TO COME 


The most dazzling cars on the road today 
wear gleaming coats of Du Pont “Lucite”* 
acrylic lacquer. For “Lucite” stays bright 
and beautiful three times longer than the 
best conventional finishes. 


Like hundreds of other products devel- 
oped through Du Pont research, “Lucite” 
has created all kinds of new jobs. Jobs in 
the laboratory. Jobs in production. And 
jobs in sales and marketing. Good jobs 
that have contributed substantially to the 
growth of Du Pont. 


Since our research constantly leads to new 
and better products, there will always be a 
real need for good men to fill good jobs. 
The very nature of our business makes re- 
search pay off. This is probably why our 
sales have increased more than tenfold dur- 
ing the last twenty-five years. And for every 
dollar we have spent on research during 
these years, we have been able to invest 
three in new production facilities. 


For qualified bachelors, masters, doctors, 
career opportunities are greater today at 
Du Pont than ever before. There is an in- 
teresting Du Pont future for metallurgists. 
physicists, mathematicians and_ electrical 
and mechanical engineers, as well as for 
chemists and chemical engineers. 


A newly employed engineer probably 
won’t develop a revolutionary new process 
his first year. Nobody expects that. But he 
will be given responsibility from the very 
start, along with training that is personal- 
ized to fit his interests and special abilities. 
Our advancement policies are based on the 
conviction that our men should work at or 
near the top of their ability. For as they 
grow, so do we. 


If you would like more information «bout 
opportunities at Du Pont, for use in career 
counselling, write E. I. du Pont de Nemours 
& Co. (Inc.), 2420 Nemours Buil:ing, 
Wilmington 98, Delaware. 


* “Lucite” is Du Pont’s registered trademark for its acrylic lacquer 
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---AMONG SOME 3/00 ORGANICS 


heir li hands off Eastman P7438) for colo urethanes from alcohols, an 
watch but keep their little ha 4-(p-Phenylazophenyl)semicarbazide (Eastman 7443) for car- 
bonyl compounds. 


600°F is tougher than 350°F 


To demonstrate how passably these two liquids and this solid 
perform as oxidation-, corrosion-, and radiation-resistant lubri- 
cants for gears and bearings operating up to 600°F in flying ob- 
jects and other up-to-date kinds of machinery must have taken 
a tidy chunk of government money. We can cluck like a frugal 
taxpayer, since only a pittance found its way into our pockets. 

Now that the pure, undoctored, unsubstituted meta-linked 
polypheny] ethers are revealed to rate high for chemical sturdi- 
ness, lubricity, and retention of the liquid state over a broad 
temperature range, we make our contribution by enabling the 
experimenter to acquire them in a small, quiet commercial 
transaction without diplomatic maneuvering. 


Du Pont, which doesn’t ordinarily manufacture its nylon this 
way, was kind enough to publish this in J. Chem. Education 36, 
182. We have been kind enough to prepare an abstract. Price for 
our minimum package quantities of the two reactants comes to 


$6.05. Teachers and Yuletide-bent daddies are reminded of the For $8.80 for 25 grams 
insidious nature of chlorinated hydrocarbons. Anyone inspired to 
commercial thoughts is advised to consult with his lawyer about 


U. S. Patent No. 2,708,617. m-Diphenoxyb (Eastman 7728) 
For $18.45 for 10 grams 
Chroma for chromatography = a 
2-Bromo-4'-phenylazoacetophenone, recently added as Eastman 
tors, 
Ks at 7492, forms esters with many organic acids, each with its own Bis(ae-phonaxyphenyl Ether (Eastman 621° 
i relative rate of travel over silicic acid, or over paper in that type For $12.45 for 10 grams 
ain of chromatography. The esters are all orange-colored, as is the 
_ reagent itself. The color makes the bands easy to find and the 
ye rate of movement easy to measure. The separated esters can m-Bis(m-phenoxyphenoxy)b (Eastman 7815) 
» Lor then be hacked out, eluted with acetone, and the melting points Perha : 
ps one of our markets for these polyphenyl] ethers will 
a pn oe - cater sy to clinch the identification. be for use as foils against which to demonstrate the superiority 
ably da mere ang si ~ ivi mobilities and the pro- oF new classes of lubricants as yet unrevealed, just as the poly- 
DCeSs ural abstract on p-phenylazop enacyl ester chromatography phenyl ethers stand up for many hours to conditions that dev- 
ithe [gy “at we can send you for the asking come from two papers astate 350°F lubricants to stiff sludges or vapors in minutes. 
pe (Anal. Chem. 29, 1162 and 26, 1228) by some California viti- Two decades ago, when we were in the high-vacuum business 
be cultural and enological chemists. These fellows got into the 4.4 considered ourselves pretty smart in diffusion pump liquids, 
nd subject in attempting to measure minuscule amounts of various we developed some phlegmatic esters that now serve as the 
ities. esters and free acids that distinguish the bouquet of one wine goats for the polyphenyl ethers to beat 
n the from another’s. You might. mention this to the sommelier at ; 
at or your favorite little restaurant in Paris. Eve : 
Ree te ‘ ryone who wants these or any of the approximately 3700 
they 2 i this — of oma. colored phenylazophenacyl tails organic chemicals we stock (and catalog in Eastman Organic 
on derivatives formed with various classes of compounds so that Chemicals, List No. 41) should get in touch with Distillation 
they can be located in chromatograms. It puts the “chroma” products Industries, Eastman Organic Chemicals Department, 
bout back in chromatography, where it belongs. The new Eastman Rochester 3, N. Y. , 
areer 1492 joins p-Phenylazobenzoyl Chloride (Eastman 5549) for ; 
\ours alcohols, p-Phenylazobenzenesulfonyl Chloride (Eastman 7487) *There has been some 40° to 800°F talk about this one. 
ling, 
Prices quoted are subject to change without notice. 
& C | 
| Eastman Organic emicals 
Also... vitamins A and E in bulk...distilled monoglycerides 


Distillation Products Industries iso division ¢ Eastman Kodak Company 
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2ml of Sebacy! (Eastman P5932) 
Chloride (East- SO ml of H20, 
‘ 


A great advance in 
Detontisation 


The Griffin-Raleigh i _ Regeneration of resins in situ 


WATER DEIONISER || 


Low cost of product 


has been developed as a result of an invention oS 
in ion exchange technique employing three resins 2 : * 
instead of two, by means of which it has become + 
possible to regenerate small columns in situ Built-in conductivity indicator 
and to produce water at 
very low cost. The County Water Softener, * 
a stainless steel portable unit containing a ; 
sulphonated-polystyrene bead resin, i 
increases the capacity per regeneration of Model 1 Transistor amplifier with direct 
and Model 2 deionisers to approximately 2,000 quality indicating system 
and 8,000 gallons respectively when used : 
as a primary purifier. ; ; * 


Manufactured in England by 


GRIFFIN & GEORGE (SALES) LIMITED 
Ealing Road, Alperton, Wembley, Middlesex, England 
Marketed in the United States by 


Griffin | THE EALING CORPORATION 


33 University Road, Cambridge 38, Massachusetts May we send you our leaflet P2053? 


COORS POROUS BOTTOM 
U.S.A. CRUCIBLES 
EXCEPTIONALLY HIGH AND UNIFORM QUALITY 


Developed after years of experimentation and exhaustive 
testing this superior crucible will serve many purposes in the 
laboratory. The very fine (1.2u) porosity will be useful in 
bacteriological work, the fine (5u) porosity for filtering fine 
precipitates, and the medium porosity (15u) for more rapid 
filtration of precipitates. 


Special forming techniques have resulted in a 
porous disc formed into the crucible wall in 
such a way as to prevent cracking or dropping 
out during ignition or use. Made of the same 

_ high quality materials as Coors Chemical DESCRIPTIVE 
Porcelain, the disc will not disintegrate when BULLETIN 
acids (except HF) or moderate alkaline UPON 
solutions are in contact with the porous REQUEST 
medium. 


Coors PORCELAIN COMPANY 
GOLDEN, COLORADO 
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When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


New Apparatus and Equipment 


p» Many of the design and construction 
features previously found only in far more 
expensive glove boxes have been incorpo- 
rated into a new series of moderately 
priced plastic glove boxes with positive 
gastight seals, recently introduced by the 
Emil Greiner Co., 20-26 N. Moore St. 
New York 13, N. Y. 


>» A unit, originally developed by the 
A.E.C., employing a turbine-type blower 
is an instrument that literally inhales an 
entire area accurately sampling the atmos- 
phere for particulate matter as small as one 
hundredth of a micron in diameter. Ask 
the Staplex Co., Air Sampler Div., 777 
Fifth Ave., Brooklyn, New York, for fur- 
ther information. 


p The Still-Man Equipment Corp., 429 
E. 164th St., New York 56, N. Y., manu- 
facturers of the fully automatic ‘Chill- 
Chaser’’ Electric Immersion Heater for the 
exact control of tank temperature, an- 
nounce the immediate availability of a new 
tray temperature control unit. Made in 
sizes to meet every need, the adjustable, 
thermostatically controlled ‘‘Chill-Chaser’’ 
Heater automatically raises and maintains 
the solution’s temperature to within 1°F 
of the exact temperature required. 


>» Laboratory Furniture Co., Inc., Min- 
eola, Long Island, New York, announces 
its new portable science demonstration 
table for schools and colleges. This 
unique unit safely confines and exhausts 
smoke, heat, and fumes given off during 
demonstration experiments—yet does not 
in any way obstruct the students’ view. 
This is accomplished by means of a com- 
pletely transparent enclosure over the top 
of the table, allowing students to see the 
experiments from any place in the room. 


> A new type Gas Monitor, Model 149, 
for detecting low levels of tritium, radon, 
krypton 85 and other radioactive gases, is 
available from Land-Air, Inc., I & E Di- 
vision, 2133 Adams Ave., San Leandro, 
California. 


> Burnstead Still & Sterilizer Co. an- 
nounces the development of a new line of 
water purification cartridges which may be 
used interchangeably with Barnstead Ban- 
tam Demineralizers. These cartridges 
may be used for standard demineralization 
of Water by ion-exchange, ultra-high puri- 
fication, removal of organic matter, re- 


stead Interchangeable Cartridge System 
for Selective Water Purification, write 
Barnstead Still & Sterilizer Co. for Bulle- 
tin #158, 108 Lanesville Terrace, Boston 
31, Massachusetts. 


> Anew pulsed neutron generator, low in 
cost and within the budget reach of all 
institutions engaged in research with sub- 
critical reactors, has been announced by 
Atomic Laboratories, Inc., 3086 Clare- 
mont Ave., Berkeley, California, and is 
also available from Central Scientific Co., 
1700 Irving Park Rd., Chicago .13, Illinois. 


> Blue M Electric Co., 138th & Chat- 
ham St., Blue Island, Illinois, offers a new, 
full visibility jar bath, the “Blue M Magni- 
Whirl’? which maintains constant uni- 
formity to +0.10°C due to gentle automa- 
tic pulsation of the agitator plate. 


(Continued on page A697) 


Pamphlets, 


moval of oxygen and as a cation cartridge 
for recovery of precious metals. 
For further information on the Barn- 


specify 


TYGON 
PLASTIC 


a are some fields of industry, some professions, where more than ordinary 
care is required. Food is one, medicine another, chemical research a third. Here 
purity in its truest sense must be enveloped with meticulous care every step of 
the way. 


Relatively minor elements of equipment often play a vital part. For example, if the 
tubing used to transport liquid food should be attacked by one of the food chemicals 
pemeer J could be serious; a life could be endangered if the wrong tubing were used 
to convey blood or blood plasma; a research project could fail if contaminants 
leached out to spoil a solution. 

This is why those whose job it is to safeguard purity specify Tygon Tubing for 
critical tasks. This flexible, plastic tubing, crystal clear, flexible as a piece of string, 
tough as leather, resistant to acids and alkalies, offers a combination of properties 
found in no other material. 

And like metal alloys, basic properties of this unique “flexible glass” plastic tubing 
can be varied to meet a wide pie of special requirements. Thus, Tygon Tubing 
is made in many standard formulations and in innumerable special ones. 

That is why those whose job it is to safeguard purity specify the specific formu- 
lation of Tygon Tubing designed to fit their exact needs . . . for they know, as do 
we, that no single formulation can do all things well. 


PLASTICS & SYNTHETICS DIVISION 


See us at Booth 111, 27th Exposi- 
tion of Chemical Industries, New 
York Coliseum, Nov. 30 thru Dec. 4. 


U. S$. ST 


AKRON 9, OHIO 
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Rollkolbenpumpen ~ 
(selbstansaugend) 


Hastelloy «C»  Rostireier Stahi 


Monell oder 


Roitkolben aus 
TEFLON HYPALON NEOPRENE 
FORMICA BRONZE GRAPHIT 


Generalvertretung 
HENRY C.ISELI 


Apparate fur Elektro-. Chemische und andere 
Oberengstringen - Zurich Telefon 051 989440 


ECO pumps are being sold in 47 different 
countries, outside of the “Iron Curtain.” 
Interesting examples are 316 Stainless 
Steel ECO GEARCHEM® Pumps with 
TEFLON} trim for handling po di- 
chloride and nitroglycerine, ordered by 
Nitroglycerine Aktiebolaget, Gyttorp 
Sweden—the business founded by Al Alfred 
Nobel of the world famous Nobel 
Peace Award. 

Also—a recent order for 14 ECO 
ALL-CHEM® Carpenter-20 Stainless 
Pumps from India, for Atomic Energy 
applications. 

And another application of ALL-CHEM 
Pumps by Aktiebolaget Bofors of the 
2nd orld War Bofors Gun fame. 

ECO Export Sales are under the direction 
of Mr. Joseph Rizzo, oe State Build- 
ing, New York, N.Y., om A. 


ECO Midgets Serve Green Giant 


Thirteen ECO ALL-CHEM 316-Stainless 
Steel Pumps with Neoprene impellers, 
carbon bearings and chemically imper- 
—— TEFLON Packings are helping to 
geek Green Giant Corn, Peas and other 

ectable vegetables at Le Sueur, Minne- 
handle seasoning 


sota. These little pum: 
hey offer positive 


and preservatives. 


non-contamination of taste, aroma, color 
and purity of product; provide greater 
dependability and much longer service 
life than previous pumps. 


This new engineering development of 
ECO Engineering Company is ex ressly 
designed to energize flows of highly vis- 
cous (up to 250,000 SSU) media and to 
dispense them with positive metering 
accuracy in volumes up to 2 gpm. To 
accomplish this, the GEAR-VAC Valve 
roduces almost absolute vacuum, caus- 
ing the viscous mass to collapse into the 
vacuum pocket, providing a constant 
ay in the gear chamber for positive 
pensing roducible metering 

jr ne within + 2 percent. 


Revolutionary Advantages 

The ECO Gegar-Vac Valve offers a 
novel and distinct contribution to process 
equipment technology. 

It eliminates pe need for heating such 
viscous media before passing through the 
valve as is the case with cumbersome plu ug 
valves. It also eliminates sluggish an 
time-consuming gravity feed of such media. 


- Flows are ey bubble-free and can be 


accurately varied at will—as contrasted 
with the performance of By. valves 
which, when used to control flow, yield 

tly reduced, lumpy and spasmodic 
lows. ECO GEAR-VAC alves, instead of 
restricting passage of media, develop 


New Gear-Vac Valve* 


the big in small pumps fou the induabi 


reduced flows by correspondingly reduc- 
ing the RPM of the gear mechanism. 
Also, when used to dispense highly vis- 
cous, adhesive or cohesive media, there is 
no leakage past the gear train. Hence it 
performs like any plug, check or shut-off 
valve in positively stopping flow of media. 


Manual or Motor Operated 

ECO Gear-Vac Valves are offered with 
handwheel for manual operation (where 
amount may be determined 

by the handwheel travel), and motor- 
operated with pulley, sprocket wheel 
or flexible shaft drive, for remote or proc- 
ess-controlled operation on constant or 
cyclic flows. 


Simplicity of Design 
This unit represents features of design 
which offer rapid and complete accessi- 
bility to bearings and gear train. It 
regularly features 150 Ib. ASME 
3 in. flange on suction side for connection 
to tank, reactor, etc. Tapered conical 
suction port design offers minimum resis- 
tance to sluggish media. Threaded dis- 


charge port is 3”. 


MINILAB Rotary Pumps 
GEARCHEM Gear Pumps 


ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


ALL-CHEM Rotary Pumps CENTRI-CHEM Centrifugal Pumps 
PUMPMOBILE Portable Pumping Units 
CHEMICAL FAUCETS Factory Mutual Approved 


Ask for literature on any or all of these ECO Products 


“Trademark applied for  tduPont Trademark 
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» How clean is clean? With the Model 
CM-1 “Cleanliness Tester,’’ manufactured 
by Branson Ultrasonic Corp., 40 Brown 
House, Stamford, Connecticut, it is now 
possible to assign numerical values to sur- 
face cleanliness where non-bonded soils are 
involved. 


p A versatile selection of compact, re- 
ch.rgeable, sealed nickel-cadmium cells 
an batteries designed for battery-oper- 
ated devices requiring high energy has 
been introduced by Burgess Battery Co., 
Division of Servel, Inc., Freeport, Il- 
linois. 

p An extremely stable, transistorized 
power supply that rectifies AC 115 v cur- 
rent to DC 12 v effectively replacing stor- 
age battery current within power limits 
specified, is announced by the Wilkens 
Instrument & Research, Inc., Walnut 
Creek, California. 


p» Bel-Art Products, Pequannock, New 
Jersey, offers a new, novel, polyethylene 
collector for spilled mercury. 


New Literature 


e@ A new 12-page catalogue, #90, offered 
by Burrell Corp., 2223 Fifth Ave., Pitts- 
burgh 19, Pennsylvania, lists a complete 
line of Stanton analytical laboratory bal- 
ances. Seven different balance types, 
including new thermo-recording and mi- 
crochemical balances, are pictured and 
described in detail. 


@ Scientific Apparatus and Methods, Vol. 
ll, No. 2, Fall issue and Bulletin WB, de- 
scribing the “Sargent Thermonitor Con- 
trolled Constant Temperature Bath,’’ are 
now available from the publisher, E. H. 
Sargent & Co., 4647 W. Foster Ave., Chi- 
cago 30, Illinois. 


@ A new booklet describing the Pressure 
Products Industries, Inc., Hatboro, Penn- 
sylvania, line of laboratory and pilot plant 
pressure equipment is now available. 
Valves, fittings, reactors, agitated vessels, 
pumps and compressors for pressures to 
100,000 psi are described. 


@ Physical constants, description and 
typical analyses of Carbon Monoxide 
manufactured by The Matheson Co., Inc., 
is contained in a two-page bulletin just re- 
leased by The Matheson Co., Inc., P. O. 
Box 85, East Rutherford, New Jersey. 


@ A new, 64page handbook, Under- 
standing Transistors, is the latest addition 
to the library of technical books published 
by Allied Radio Corp., 100 North Western 
Ave., Chicago 80, Illinois for 50 cents. 


@ Volume 8, No. 3 of Emil Greiner's 
Labitems, is available from the company, 
20-26 N. Moore St., New York 13, N. Y. 


@ A convenient process and equipment 
for converting metallic sodium into wire 
are described in a technical data sheet en- 
titled, Laboratory Production and Use of 
Sodiur Wire, which is now being offered 
by U. 3. Industrial Chemicals Co., Divi- 


Stacutless Steel 
Welch TRIPLE-BEAM BALANCE 


Sensitivity 
0.01 g. 


Good Sensitivity 
Rapid Weighing 
High Stability 
Wide 
Serviceable Finish 


Agate Bearings, 
ry ; 4030. TRIPLE-BEAM BALANCE, High Form. Each $27.50 
4031. AUXILIARY WEIGHT. Each $1.50 
Low Cost 4030C. PLASTIC COVER Fer No. 4030. Each $1.60 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
———-STABLISHED 1880-—————_ 
1515 Sedgwick Street, Dept. D-1, Chicago 10, Illinois U. S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


THERMAL CON 


“GAS ANALYSIS 


NEW 
PRODUCT 
BETTER 
PRODUCT 
NEW SERVICE 
BULLETIN 
NEW 
LITERATURE 


Matched Pairs Hot Wire Filaments (in stock) 


Detectors VPC 
@ Hot Wire 
Thermistor 


T/C Cells—On Stream 


Temperature Regulated Cells 
@ Hot Wire —to 400°C 
@ Thermistor—to 100° C 


i'l Sis 


GAS GRAND-MASTER — Portable T/C Analyzer 
Y e@ Amplified output for readout by Y 
RUSTRAK or ESTERLINE ANGUS recorders 


Semiconductor Special Power Su 
Y for T/C Cells and VPC Detection Y 


@ Microdial zero control 
@ Low noise for 0-1 mv recorder readout 


See Gow-Mac new and better products at Booth 1246 Chemical Exposition 
or write for illustrated bulletins. Address inquiries to Dept. CE 


GOW-MAC INSTRUMENT COMPANY 
100 KINGS ROAD, MADISON, NEW JERSEY, U.S.A. — Tel. FRontier 7-3450 
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sion of National Distillers and Chemical 
Corp., 99 Park Ave., New York 16, N. Y. 
A typical reaction, also explained in the 
data sheet, demonstrates the value of 
using sodium in wire form. 


@ Information on the Graduate Plastics 
Program at Princeton University may be 
obtained from Dr. L. F. Rahm, Director of 
the Plastics Laboratory, Princeton, New 
Jersey. 


@ Reprints of the article, “What Price 
Do We Pay for Imports’’ (L-298), are 
available from the Editor, Educational 
Focus, Bausch & Lomb Optical Co., 
Rochester 2, New York. 


@ A colorful, 24-page catalogue featur- 
ing a complete line of disposable culture 
dishes, tubes and flasks, as well as a wide 
range of unbreakable, lifetime plastic ware, 
has just been issued by Will Corp., Box 
1050, Rochester 3, New York. 


@ Modern Laboratory Equipment Co., 
Inc., 1809 First Ave., New York 28, N. Y., 
offers a catalogue on regulated-tempera- 
ture cabinets for laboratories. 


@ For your copy of Catalogue EN-S2, 
Thermocouples. ..Assemblies, Parts and Ac- 
cessories, write to Leeds & Northrup Co., 
4934 Stenton Ave., Philadelphia 44, Penn- 
sylvania. 


@ How one company saved 39% of its 
instrument budget in little over a week by 
using a new centralized source of electronic 
test instrument information is documented 


NALGENE.... use /7... abuse it... compare it * 
Unbreakable, acid-resistant NALGENE is the safest most prac- 
tical lab-ware you can use. Because NALGENE does not break, 
it prevents accidents. Because NALGENE is acid-resistant it 
delivers long, dependable service. And economy starts right 


* A request on your letter-head 
will bring youa FREE Nalgene 


funnel and our 
Catalog H-459 


Write Dept. 41 


fn) 


The NALGE Co. Ine. 


ROCHESTER 2 NEW YORE 


WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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in a series of case histories, A ffadavit, pul)- 
lished by Technical Information Corp., 1 
Union Square, New York 3, N. Y. 


@ A second edition of the LaPine cat.- 
logue of laboratory freeze-drying, hih 
vacuum, and related equipment intro- 
duces many new models and lines in its 
forty pages. For copies write to Arthur 
S. LaPine and Co., 6001 South Knox Av»... 
Chicago 29, Illinois. 


@ “Anyone who can write a good busi- 
ness letter has all the literary ability he 
needs to write a good technical or profes- 
sional book.’’ So begins a new 50-pige 
manual, Writing and Publishing Your 
Technical Book, just published by F. W. 
Dodge Corp., 119 W. 40th St., New York 
18, N. Y., is available on request. 


@ A new and complete 12-page, 2-color 
catalogue of Servall laboratory centri- 
fuges, homogenizers, ultra-microtomes :ind 
other instruments and accessories has just 
been issued by Ivan Sorvall, Inc., of Nor- 
walk, Connecticut. 


@ The following are available from 
O.T.S., U. 8. Department of Commerce, 
Washington 25, D. C. Please order by 
number. PB 151679 Thermal Properties 
of Certain Metals: Part 2—Iron, Beryl- 
lium, Iridium, Palladium, Platinum, and 
Tungsten. T.C. Goodwin, Jr., and M. W. 
Ayton, Library of Congress for Wright 
Air Development Center, U.S. Air Force. 
Sept, 1958. 321 pages. $5. PB 151179 
Application of Inorganic Phosphors to 
Infrared Photography. H. Killmann and J. 
Rennert, New York University for Office 
of Naval Research. Oct. 1957. 9 pages. 
50¢. PB 151569 Rhenium and Its Com- 
pounds as Hydrogenation Catalysts: 3— 
Rhenium Heptoxide. H. 8. Broadbent, 
Brigham Young University for Air Force 
Office of Scientific Research. Aug., 1958. 
28 pages. 75¢. PB 151237 A Litera- 
ture Survey of Combustion Flames. Haller, 
Raymond and Brown, Inc., for Depart- 
ment of the Air Force. Apr., 1957. 376 
pages. $5. PB 151238 Survey of the 
Role of Chemistry in Premixed Combustion 
Phenomena. E. Mayer ‘and R. R. John 
Arde Associates for Air Force Office of 
Scientific Research, U.S. Air Force. (ct., 
1957. 144 pages. $2.75. 


@ Price List No. 32, a new edition of 
Atomic Energy Commission Research Re- 
ports, the semi-annual price list of ail un- 
classified reports of AEC research for sale 
by the Office of Technical Services, U. 5. 
Department of Commerce, has just been 
published and is available free. 


@ Nuclear-Chicago Corporation, Des 
Plaines, Illinois, has announced publica- 
tion of a new catalog-price list devoted en- 
tirely to radioactive compounds, radiation 
sources, radioactivity standards, and 
radiation source kits. Included in t!:e cat- 
alog are prices and delivery information on 
hundreds of carbon-14, sulfur-35, and 
phosphorus-32 labelled comp unds. 
Thirty-eight new tritium § (radioactive 
hydrogen) compounds, available fr the 
first time from Nuclear-Chicago ar: also 
listed. Copies of the new brochure, called 
“Schedule E,” are available on request. 


(Continued on page A700) 
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Every science teacher must maintain a constant vigil over the perfect 
bolance of budget, technique and curriculum. Examination of newer 
techniques; examination of possible curriculum changes; examination of 
available budget for materials and supplies . . . yes, it’s always “exam 
time” for science teachers! 


In the matter of budgets for laboratory glassware, we have a few 
helpful suggestions. Examine our Diamond D glassware prices and those 
of our competitors! See the cost comparison on this page. Examine the 
Diamond D quality! Examine our new “FACTS” book available to all 
teachers! 


When these examinations are over, you'll find that yau can obtain 
more Diamond D glassware per budget dollar than you can with any 
other brand. And with Diamond D you'll get a lot more than just a 
passing grade. Diamond D is the mark of the highest quality . . . quality 
that begins with price and ends with performance. For additional infor- 
mation, write Doerr Glass Company, Dept. E, Vineland, New Jersey. 


COMPARATIVE LIST PRICE CHART 
ITEM BRAND A BRAND B 


PIPETTE (1 ml in 0.01) $1.31 $1.57 
(Serological) 


PIPETTE (5 ml) 1.19 1.36 
(Volumetric) 


PIPETTE (1 ml) 1.14 1.28 
(Ostwald) 


CENTRIFUGE TUBE (15 ml) 1.28 1.28 


FLASK (100 ml) 2.73 3.01 
(Glass Stoppered) 


CYLINDER (100 ml) 2.71 2.94 


SEPARATORY FUNNEL (250 ml) 6.22 6.56 
(Squibb) 


NOTE: All Diamond D glassware is sold exclusively through 
laboratory supply dealers and cannot be purchased 
direct. We will gladly send you the address of the 
pe lab supply house that carries the Diamond D 
ines. 


| Please send me FACTS BOOK 


| NAME 


DIAMOND COMPANY 


STREET 


GLASSWARE 
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Out of, the 


EDITOR’S BASKET 


Miscellany 


% Chemical manufacturers in coopera- 
tion with science-education study groups 
are on the way to streamlining high school 
physics courses throughout the U. 8. with 
improved laboratory apparatus and other 
aids. 

Working through a new educational re- 
search group, Educational Services, Inc., 
of Watertown, Massachusetts, producers 
are assisting in getting new apparatus and 


materials into the hands of high school 
science teachers faster than ever before. 

Recently, for instance, Allied Chemical 
Corp., at the request of the Physical 
Science Study Committee of Educational 
Services, Inc., agreed to supply small 
quantities of its A-C Polyethylene to hun- 
dreds of high schools across the country. 
Educational Services, Inc., after consid- 
erable testing had found Allied Chemi- 
cal’s A-C Polyethylene to be ‘‘an ideal ma- 
terial’”’ as an insulator in new laboratory 
apparatus for experiments in electro- 
statics. 


*% When schools reopened this fall, stu- 
dents in 800 elementary schools in cities 
and towns throughout the nation will be- 


several floor plans. 


PLANNING TO USE THE 


SEMIMICRO CHEMISTRY METHOD 
IN YOUR HIGH SCHOOL? 


Realizing our responsibility as the leading manufacturer in this 
industry, Kewaunee-Technical has designed a complete line of 
laboratory tables for the teaching of Semimicro chemistry. 


Included in our new twenty-four-page catalog is a complete 
line of laboratory tables, lists of apparatus and glassware and 


WRITE FOR YOUR FREE COPY OF 
THE SECTION 5B CATALOG TODAY! & 


KEWAUNEE 


MFG. Co., 5122 S. Center St., Adrian, Michigan 


= 

fe 
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FURNITURE, INC., 3013 Front St., Stotesville, N.C. 
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gin to enjoy science books of the kind here- 
tofore circulated only among their older 
brothers and sisters in high school. Harry 
C. Kelly, Acting Director of the Nationa] 
Science Foundation, recently announce: a 
grant of $500,000 from the Foundation to 
the American Association for the Advan: e- 
ment of Science to extend the success ul 
Traveling High-School Science Library to 
include 500 sets of 160 science books un: er 
a newly established program, the Tray el- 
ing Elementary-School Science Library 


Colleges, universities, non-profit re- 
search and higher educational instituting 
were recently invited by the National 
Science Foundation to submit proposals 
for summer (1960) and academic-y ear 
(1960-61) study-training-research proj: cts 
designed to provide educational op)or- 
tunities for science-minded second:ry- 
school students, college undergraduates, 
and teachers. 

Building on the successful experience: of 
similar projects of the past summer :ind 
the present school year which attracted 
thousands of students and teachers, the 
Foundation plans to continue three experi- 
mental programs next year. Proposals 
from colleges and universities will be con- 
sidered in all three. They are: The Sum- 
mer Science Training Program for Sec- 
ondary School Students, The Undergrad- 
uate Research Participation Program, The 
Undergraduate Research Training Pro- 
gram and Research Participation for 
Teacher Training. 

Suggestions for the preparation of pro- 
posals may be obtained from the Special 
Projects in Science Education Section, 
Science Personnel and Education Divi- 
sion, National Science Foundation, Wash- 
ington 25, D. C. 


*% The Subcommittee on Fluorescence 
Spectroscopy sponsored by A.S.T.M. 
Committee E-13 is planning to hold a one- 
day symposium on molecular fluorescence 
and phosphorescence during the next Pitts- 
burgh Conference on Analytical Chemis- 
try and Applied Spectroscopy, which will 
be held during the first week of March, 1960. 


% Interlab, Inc., announces the intro- 
duction of a new Particle Data Analysis 
Service, which will be operated from its 
New York offices in association with Par- 
ticle Data Labs of Elmhurst, Illinois. 
Firms interested in the Coulter principle or 
seeking assistance on particle analysis 
problems, should contact Interlab Inc., at 
437 Fifth Ave., New York 16, N. Y. 


*% Silicate P’s & Q’s, the Philadelphia 
Quartz Co. publication, offers this story. 
British Publications often are character- 
ized as staid and dull but certainly they 
all do not belong in that category. Chem- 
istry & Industry, affectionately known as 
Blue Bits, has a lively editorial page that 
is always good reading. Recently it re 
ported an entertaining story out of \Vash- 
ington dealing with the famous moukeys, 
Able and Baker, who had just cor pleted 
their historic rocket flight. Afi r the 
inevitable press conference, one of t! « little 
fellows was seen slipping out of ‘1¢ Li 
brary of Congress with a Bible un: :r one 
arm and carrying a copy of Darwir s On- 
gin of Species in the other. As he assed, 
someone heard him mutter, “An I my 
keeper’s brother?”’ 
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CONDITIONS 
Aerograph A110-C 


Column Silicone 5 ft. 
Temperature 295 C 
Gas Flow 100 ml/min 


A 


A 


This experiment, requested by a candlestick maker in 
Pennsylvania, shows high-temperature separations can 
be made with notable success with the standard Aero- 
graph. (Ask us about our specially-priced instruments, 
for universities.) 


The candle maker had a quality control problem. He 


sent us a sample of his wax, hoping, he said, for “just 
a little bit” of help. We were apprehensive, as others 


Aerograph produced 14 peaks, identifying paraffin from 
C-20 to C-35. 

We have now made other analyses and can supply you 
with data sheets on mineral oil, paraffin oil and kerosene 
if you will please write. 

As always, we are happy to work on your particular 
problem. Send us your sample for a free analysis. We'll 
mail you a chart and a report of results. 


Authentic sample of Cosane (n-C2o) added to locate position of this 
peak. Lower trace shows peak areas summed with the Disc integrator. 


Parattira Wax Analysis 


had failed to make this analysis. But in 67 minutes, the 


Send for research notes. A free subscription to Aerograph 
Research Notes is yours for the asking. Fall issue now 
available. 


Ke nl INSTRUMENT & RESEARCH, INC. 


P.0. Box 313 * YEllowstone 5-1469 * WALNUT CREEK, CALIFORNIA 


Aloe-Narda Ultrasonic 
Cleaning Equipment is 
Fast / Low Cost / Efficient 


The right generator plus the proper transducerized tank 
furnishes the ‘ideal ultrasonic system for cleaning almost any- 
thing you can think of . . . Glassware, hot lab apparatus, medical 
instruments, electronic components, optical and technical mech- 
anisms . . . and so on. Whatever the problem, these ultrasonic 
systems can be the answer to doing it faster, cheaper, and more 
efficiently. 

Operation is simple and easy. Just plug into any 115V, 60 
cycle outlet. Fill the tank. Add detergent. Flip the switch. 
Immediately, swift precision cleaning economies are yours. 
Excellent for other purposes too — like brightening, polishing, 
decontaminating, pickling, deburring, plating and degassing. 


To determine the exact model you need, write 
for prices and more details, now. 


aloe scientific oiwision of a.s. ALOE COMPANY 


5655 Kingsbury e St. Louis 12, Missouri 
Fully-Stocked Divisions Coast to Coast 
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FOR THE BEST VACUUM PUMPS SELECT 


WELCH DUO-SEAL 


Advanced Design ¢ Remarkably Quiet ¢ Long-Life Performance 


Whether it’s in the laboratory, on a busy production 

line, in a classroom, reduced noise level means greater 

efficiency, higher quality work. Duo-Seal Vacuum 

Pumps are quiet. Welch engineers took noise and 

chan here. Oe vibration out of the vacuum pump right on the drawing 

seriptions hoses 9 board. The result is a pump that runs as quietly as 
prices below. an electric motor. 


Quiet operation means greater efficiency 


Quiet, vibrationless operation means pumps that run 
smoothly year after year with virtually no maintenance 
beyond a periodic oil change. Duo-Seal pumps, built 
to close tolerances, actually improve with use, the seal 
“wind vanes become more highly polished and the fit 
more perfect. 


There is a Duo-Seal pump available for almost every 
purpose, for every budget, from noncritical classroom 
problems to most exacting high-vacuum industrial- 
production and laboratory vacuum requirements. 
Welch Pumps are best because: Every pump is triple 
tested. Specified performance guaranteed. Lowest 
cost per year of use. Highest vacuum of any mechan- 
ical pump. Quietest mechanical pump made. 


For complete specifications, request our pump catalog. 


For every vacuum requirement 


1. No. 1405 (2 speeds available) two-stage, No. 
1405H. 0.05 Micron 33.4 liters per minute $230.00. 
No. 1405B. 0.1 Micron 58 liters per minute $255.00 


2. 1400B—two-stage, 0.1 micron, 21 liters per minute. 
$133.00 


3. 1402B—two-stage, vented exhaust, 0.1 micron, 140 
liters per minute. $310.00 


4. 1397B—two-stage, vented exhaust, 0.1 micron, 375 
liters per minute. $645.00 


5. 1392—mechanica! and diffusion pump assembly, 
two-stage (each element) 0.001 micron, 600 liters per 
minute. (at 0.1 micron) $275.00 


6. 1403B—single-stage, 5 microns, 100 liters per 
minute. $245.00 


7. 1404H—Wegner Pump single-stage, 20 microns, 
33.4 liters per minute. $150.00 


8. 1406H—single-stage, 5 microns, 33.4 liters per 
minute. $150.00 


9 1410B—Wegner Pump single-stage, 20 microns, 21 
liters per minute. $100.00 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880————— 
1515 SEDGWICK STREET; DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Treatise on Analytical Chemistry 
A Comprehensive Account in Three Parts 


edited by I. M. Kolthoff, University of Minnesota, 
P. J. Elving, University of Michigan, with the assist- 
ance of E. B. Sandell, University of Minnesota 


A many-volume work which will present a concise, 
critical, comprehensive and systematic treatment of all 
aspects of classical and modern analytical chemistry. 
The Treatise on Analytical Chemistry has been designed 
to be a complete and definitive source of information for 
all analytical chemists, and to stimulate fundamental 
research in pure and applied analytical chemistry, by 
treating the scientific and instrumental fundamentals of 
all analytical methods, by critically selecting and inter- 
preting methods and procedures for all inorganic and 
organic compounds, and by presenting methods for in- 
vestigation and evaluation of the properties and com- 
position of commercial products. A detailed prospectus 
is now available on request. 


Authors contributing to Volume I of Part I: 

R. G. Bates ® S. Bruckenstein ® J. F. Coetzee ® F. R. 
Duke ® P. J. Elving® J. I. Hoffman ® I. M. Kolthoff 
T. S. Lee ® D. L. Leussing ® A. Ringbom ® M. L. 
Salutsky ® L. G. Sillén © W. W. Walton ® J. I. Watters 
E. Wichers ® W. J. Youden 


Volume I of Part I: 835 pages $17.50 


Subscription price $15.00 


Introduction to Colloid Chemistry 
by Karol J. Mysels, University of Southern California 


A long-needed textbook of colloid science designed for the 
undergraduate student of physical or general chemistry. 
The subject is logically developed: structural elements 
are introduced and their behavior first examined when 
only gravitational or van der Waals forces are important; 
then the effects of thermal agitation alone, then their 
combined influences; later, electric forces alone and in 
relation to those previously discussed; and, finally, op- 
tical effects: refraction, interference, and scattering. 
Many illustrations, problems and answers, supplement a 
clear and lucid presentation. 


1959 491 pages $8.00 


INTERSCIENCE PUBLISHERS, INC. 


INTERSCIENCE 


texts and monographs 


Pyridine and Its Derivatives In Four Parts 


edited by Erwin Klingsberg, American Cyanamid 
Company 


Volume 14 of The Chemistry of Heterocyclic Compounds 
series is the first truly comprehensive treatment of the 
rich and varied chemistry of pyridine. The editor and 
fourteen contributing authors have achieved a unified 
presentation of this complex subject, a work which has 
few parallels in breadth and thoroughness among or- 
ganic chemistry monographs. All reactions are dis- 
cussed exhaustively with emphasis on practical and pre- 
parative applications; as in earlier volumes of the series, 
physical properties of compounds and derivatives are pre- 
sented in encyclopedic tables. Particular attention is 
given throughout to the larger context of aromatic 
chemistry and, wherever pertinent, the comparison is 
drawn between behavior in the pyridine and benzine 
series. The first cf four parts reviews all of pyridine 
chemistry in light of modern theoretical concepts, dis- 
cusses the synthesis of pyridine derivatives of all types, 
and comprises a thcrough introduction to the subject. 


Parts I, II, II, IV: 1959 In press 


Electrolytic Conductance 


by Raymond M. Fuoss, Yale University, and Filippo 
Accascina, University of Rome 


Designed fcr a course in electrochemistry for college 
senior or first year graduate students, the true significance 
of this work lies in its lucid presentation of the theory of 
dilute solutions of symmetrical electrolytes, and in its 
manifold value in the teaching and understanding of 
modern aspects of physical chemistry. 

1959 288 pages $8.00 


Quantum Chemistry: Methods and Applications 


by R. Daudel, R. Lefebvre and C. Moser, National 
Center for Scientific Research, Paris 


Part I of this comprehensive treatment deals with em- 
pirical methods in which certain approximations are 
made to facilitate their use in chemical problems; the 
second and larger part treats with remarkable clarity the 
nonempirical and semiempirical methods offering prog- 
ress in application. 


In press ( December ) About $12.00 


250 Fifth Avenue, New York 1, N. Y. 
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THE KROMO-TOG 


for gas and vapor-phase 
chromatography 


’ The Kromo-Tog, Model K-2, 
is a superior chromatographic 
instrument for the accurate 
analysis of a wide range of gases 
and liquids with any boiling 
point to 370°C., and over. 

Two separate columns, each 
with its own detector cell, flow 
and control system, make the 
K-2, in effect, two complete in- 
struments with one recorder. 


) PL.EXIBLE—FOR A WIDE 
OF ANALYSES 


) VARIABLE COLUMN 
TEMPERATURE CONTROL 


TWO EXTRA SENSITIVE 
CELLS 


ACCESSIBLE COLUMNS 
FOR RAPID CHANGE 


THE BURRELL°KROMO-TOG Model K-2, Pictured 
Complete instrument for dual column operation, with 
two complete cells and flow systems, and electronic 
recorder. 

Burrell Cat. No. 340-20 


Ask for Catalog No. 84 


BURRELL CORPORATION 
Scientific Instruments and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PENNSYLVANIA 
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BOOK REVIEWS 


stitutions both in large and small deg: ce 
depending upon the extent of advan:e- 
ment in the different branches of chemis' ry 
according to the author’s preface. 

The text shows most change in bioche in- 
istry, textile chemistry, and radiochemis ry 
for the reason given by Dr. Meyer. Those 
changes have been made without incre 
ing the length of the sections. Cert:in 
pictures and diagrams have been omit ‘ed 
without apparent loss in the reviewer's 
opinion. The chemical structure of pro- 
teins and carbohydrates receives more 
emphasis. Some interesting applications 
have been added. The relationship is 
given between different blood groups ind 
the heteropolysaccharides occurring on the 
surface of the red blood cells. In the tex- 
tile field the information on detergents is 
expanded to include new ones of interest to 
home economics students. Moreover, 
solid bleaches and fabric softeners are 
new additions to this section. 

Modernization has been effected by sub- 
stituting more recent data in charts as well 
as by rearranging material, rewriting it, 
and adding exercises and problems. The 
section on: atomic theory which includes 
radioactivity has been rearranged and re- 
written in part. 

Numerous’ small changes appear 
throughout the book reflecting a careful 
review of the material by the author in the 
light..of chemical advancement as well as 
the reactions of students to the contents as 
noted above. The book should appeal to 
those who found the first edition useful. 
It should win new friends among teachers 
who have not tried the first one because it 
meets the needs of the students for whom 
it was written. 


HELEN I. Miner 
770 Lake Road 
Miami, Florida 


Using Chemisiry 


Oscar E. Lanford, Dean, State Univer- 
sity of New York, College for Teachers. 
Revised ed. McGraw-Hill Book Co., 
Inc., New York, 1959. xiii + 738 pp. 
Figs. and tables. 16.5 X 23.5 cm. 
$5.48. 


It should be said at once that the 
revised edition of “Using Chemistry,” 
copyright 1959, shows practically no 
change from the 1955 edition. Change in 
color of the cover, the introduction of 
several colorful pages which illustrate by 
means of a take-apart mechanism the 
structure of a nuclear power plant, and 
250 additional questions appear to !e the 
only real difference. This is not to say, 
however, that this text compares un/avor- 
ably with other “new” high school chem- 
istry books. 

This book is strong in several ways: 
the emphasis is on principles of s:ience 
rather than on descriptive materi«!; the 
language is direct and uncomplicate:|; the 
descriptive material is significant, nd is 
presented in interesting fashion; there is a0 
attempt made to look at the most recent 


(Continued on page A706) 
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GENERAL CHEMISTRY: A Systematic Approach aizion 


by HARRY H. SISLER, University of Florida, CALVIN A. VANDER 
WERF and ARTHUR W. DAVIDSON, both, University of Kansas 


“A perusal of the text shows that the authors attained their goal tu 
present ‘a sound, balanced foundation in general chemistry on a logical, 
inductive basis.’ The text is as modern as this morning's newspapers— 
from the first page to the last. The study questions and problems. .. . 
are thought provoking and should engender in the student’s mind a 
clear and understanding grasp of the subject.’—Austin V. Signeur, 
Canisius College. 1959, 851 pages, Ill., $7.95. 


QUALITATIVE ANALYSIS AND ANALYTICAL CHEMICAL 
SEPARATIONS 


Second Edition 
by PHILIP W. WEST and MAURICE M. VICK, Louisiana State 
University 


This thorough treatment of qualitative analysis features a practical 

non-sulfide scheme of separation. An introduction to laboratory pro- 

cedures is followed by a theoretical discussion of the principles and 

calculations pertaining to chemical equilibria. A new section, dealing 

with the metallurgy and chemistry of metals, includes useful informa- 

oa on mathematical operations and spot tests. 1959, 302 pages, IIl., 
50 


INTRODUCTORY CHEMISTRY 


Second Edition 
By LILLIAN HOAGLAND MEYER, Western Michigan University 


An introduction to the principles and nomenclature of chemistry, this 

text is especially intended for students majoring in nutrition, textiles, 

pre-medicine and other allied fields. The second edition features an 

extensive revision and updating of the chapters on biochemistry, textile 

cone” radio-chemistry a atomic theory. 1959, 528 pages, Ill., 
6. 


A SHORT COURSE OF ORGANIC CHEMISTRY 


By JOHN E. LEFFLER, Florida State University 


Primarily designed to give the non-major a practical understanding of 
organic chemistry, this text first orients the student to basic concepts 
and nomenclature and then proceeds to a unified survey of the im- 
portant classes of compounds. Meaningful and unusual applications 
are presented in chapters on special topics—including the organic chem- 
istry of odor and color, molecular energy, and the chemistry of large 
molecules. 1959, 201 pages, Ill., $5.50 


THE CHEMISTRY OF ORGANIC COMPOUNDS 


Fifth Edition 
By mg 9 BRYANT CONANT and ALBERT H. BLATT, Queens 
College, New York 


Significantly revised and reorganized, this compact text offers suffi- 

cient material for those who are taking a terminal course and also 

provides a good foundation for those who plan advanced work. Relat- 

ing concepts to their application, the authors discuss important mecha- 

nisms in connection with reactions to which they apply and bond types 

with structures containing them. 1959, 652 pages, Ill., 
7.75 


She Macmllan Company 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 
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FAMOUS 


CHEMICAL REFERENCE 


Now Greatly Expanded 
in Size and Scope 


The first new edition of THE MERCK 
INDEX in seven years is now on press. 
Published on a nonprofit basis to serve 
the professions, it is completely up- 
dated, increased in size, and expanded 
by 2,300 new chemical monographs. 
New cross-indexing quickly leads you to 
concise information on any given sub- 
stance—regardless of whether you look 
it up under brand, generic, or systematic 
chemical name. Send reservation certif- 
icate now to receive your copy imme- 
diately on publication early in 1960. 


Luxuriously bound - Now contains 
approximately 1600 pages 


Merck & Co., INC., 
Rahway, New Jersey Dept. JE-9 2 
I wish to receive the new MERCK 
INDEX (Seventh Edition) immediately 
upon publication. Kindly reserve a 
copy in my name at pre-publication 
price of $11.00. 

enclosed....Bill me for 
price of book plus 40¢ handling 
charge. 


ats 


= 


BOOK REVIEWS 


developments of chemistry as applied 
science, and in general, the theory of 
chemistry is presented in an accurate and 
acceptable manner. The illustrations are, 
for the most part, good and easily under- 
stood line drawings. The photographs 
are recent and of reasonably good quality. 

The book falls short as do all of the 
other chemistry texts in developing 
principles in a connected and integrated 
way. The question and problem material 
still leaves something to be desired, this 
in spite of the added section at the end of 
the book. 

All in all, this book stands out in the 
reviewer’s mind as being good among other 
high school texts which are notably poor. 


JAcOB SKILKEN 
Walnut Hills High School 
Cincinnati, Ohio 


The Biological Replication of 
Macromolecules 


Symposia of the Society for Experimen- 
tal Biology, Number 12. Academic 
Press, Inc., New York, 1958. vi + 255 
pp. 16 X 25.5cm. $9.50. 


The single property most generally 
regarded as characteristic of that difficultly 
defined state known as life, is the expressed 
ability of self-replication. By the time 
replication has occurred all aspects of the 
living cell, so far as we know, and except 
for mutational alteration of some, are 
replicated. The expert point of view is 
that macromolecules are most intimately 
involved in this process. The burden of 
self-replication may be carried by nucleic 
acid, nucleoprotein, or nucleic acid and 
protein. Insofar as we know, the mecha- 
nism of replication may vary from one or- 
ganism to another or even within the same 
organism. In no case is the process 
sufficiently understood that anyone can 
aver successfully that it is. 

At the present time the replication of 
macromolecules is a popular field of in- 
quiry. Some of the speculation in this 
area is extremely vivid. Some of the ex- 
perimentation (which is of course based 
also on speculation), is extremely ingen- 
ious. This book describes endeavor of 
each kind, particularly the latter. 

The volume comprises 17 articles, each 
of which treats some aspect of the theme in 
aspecial way. The typical degree of com- 


. plexity is quite involved. The book has 


much to recommend it to the moderately 
specialized reader but most of it is not 
particularly suitable for a general or casual 
reader. Four chapters which are excep- 
tions are the introduction, Self-reproduc- 
tion and All That by G. Pontecorvo; On 
Protein Synthesis by F. H. C. Crick; 
Protein Synthesis as Part of the Problem 
of Biological Replication, by J. L. Simkin 
and T. 8S. Work, and Processes Co-ordi- 
nating Intracellular Activity, by Alfred 
Marshak. More recently Crick has lik- 
ened the process of transfer of information 
from nucleic acid to protein to that of a 
tape recorder in contrast to that of the 
more popular concept of a negative tem- 


(Continued on page A710) 


HAVE YOU SEEN 
the exceptionally GOOD | 
Experiments 
& Problems in 


General Chemistry 


by Albert W. Laubengayer 

e skillfully planned for use with both 
large and small groups 

© offers a wide range of work for both 
the “slow” and the “fast” student 

@ many quantitative experiments; 
many with unknowns 


© 336 problems on all aspects of gen- 
eral chemistry, coordinated with 
experiments; all necessary tables 


@ expertly designed for highest effi- 
ciency and greatest effectiveness. 


Just published 311 pages $4.50 


HAVE YOU GOT 


the basic text BEST 
suited to your course 
requirements and to your 
teaching preferences? 


General Chemistry 
REVISED 
by Albert W. Laubengayer 


© A modern text, introducing atomic 

structure and chemical bonding in 
early chapters; noted for “consistent 
emphasis on thinking in terms of 
moles;” ‘clarity and exactness;” 
“excellent exercises.”” Used in both 
terminal and foundation courses. 
602 pp., $6.50. 


The Essentials 
of Chemistry 


by R. P. Graham & L. H. Cragg 


A “classical’’ elementary chem- 
istry, especially noted for its “re- 
freshingly readable, lively style;” con- 
sistent use of dimensional methods of 
solving problems; large number of 
quantitative problems. An excellent 
foundation for more advanced work. 
579 pp., $6.50. 


An Introduction to the 
Principles of Chemistry 


by L. H. Cragg & R. P. Graham 
© A rigorous “principles” text with 
strong emphasis on basic concepts 
and theory. Very well written. 
Called “rare and exciting;” “a most 
unusual text, especially for those who 
believe the student has a mind (or 
stimulating.” 740 pp. $6.50 


Send for examination copies of this 
whichever 


excellent new m and 
of these 3 outstanding basic texts 
best suits your needs 


RINEHART 


232 Madison Ave., New York |© 
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NOLLER’S 


Chemistry of 
Organic Compounds 


Second Edition—This comprehensive text is de- 
signed for an intensive course in basic organic 
chemistry. It is ideal for students majoring in 
chemistry or allied sciences, or for anyone wanting 
a thorough treatment of the subject. 


By R. Professor of Chemistry, Stanford University. 
978 pages, 6” X 91/4”, 105 illustrations. $9.00. Second Edition! 


Textbook of Organic Chemistry 


Second Edition—A careful abridgment of the text 
described above, this serves as a basic text for 
organic chemistry courses of 90-100 hours for 
both chemistry and non-chemistry majors. 


654 pages, 6” X 91/4”, illustrated. $7.00. 


Second Edition! 


FISCHER'S 
Quantitative Chemical Analysis 


Here is a clearly written text designed for a one- 
semester quantitative chemical analysis course. The 
book’s four parts include introductory material, gravi- 
metric and volumetric methods of analysis and a dis- 
cussion of optical and electrical methods of analysis. 


By Rosert B. Fiscner, Associate Professor of Chemistry, Indiana Univer- 
sity. 401 pages, 6” < 91/,", illustrated. $5.50. 


LUDER, VERNON AND ZUFFANTI’S 
General Chemistry 


New (2nd) Edition—Geared to science and chemistry 
majors, this popular freshman text emphasizes the 
theoretical aspects of chemistry. Experimental facts 
re given first, followed by theory designed to explain 
them. 


By W. F. Luper, Ph.D., Anraur A. VERNON, Ph.D., and Saverio ZUFFANTI, 
Professors of Chemistry, Northeastern University, Boston. 582 pages,:.61/s” 
X 91/4,” 149 illustrations. $6.'75. New (2nd) Edition! 


West Washington Squere 


THE FORMULA FOR EFFECTIVE TEACHING INCLUDES... 


HARROW AND MAZUR'S 
Textbook of Biochemistry 


Seventh Edition—The field of biochemistry is well 
covered in this remarkably well organized text, which 
leads the student naturally from one topic to another 
and fully prepares him for the discussions which 
follow. 

By Bensamin Harnow, Ph.D., Professor Emeritus of Chemistry, and ABRAHAM 


Mazur, Ph.D., Associate Professor of Chemistry, City College, New York. 
557 pages, 61/2” X 91/4”, 136 illustrations $7.50. Seventh Edition! 


CANTAROW AND SCHEPARTZ’ 
Biochemistry 


Second Edition—The first-year medical student will 
find this popular book useful in understanding the dy- 
namic aspects of biochemistry. This text emphasizes 
the integration of biochemical processes and the 
mechanics involved in the regulation and coordination 
of various aspects of metabolism. 

By Asranam Cantanow, M.D., Professor of Biochemistry, and Breaxnarp 


Scuepartz, Ph.D., Assistant Professor of Biochemistry, Jefferson Medical 
College. 867 pages, 6” X 91/4”, 150 illustrations. $12.00. Second Edition! 


HUTCHINSON'S 


Chemistry: The Elements 
and Their Reactions 


New—Written for the intensive one-year course 
in general chemistry, this detailed text approaches 
the subject from the deductive point of view. 
The first three parts present chemical theory, 
while part 4 discusses in detail 24 elements typical 
of the various chemical families they represent. 


By Eric Hutcainson, Ph.D., Associate Professor of Chemistry, Stan- 
ford University. 745 pages,6” X 91/4", 73illustrations. $7.50. New! 


Electrons, Elements and Compounds 


New—A skillfully edited condensation of the text 
described above, this book meets the needs of a 
cne-year course where longer texts are too heavy. 
It gives the beginning student an excellent back- 
ground in chemistry. 

528 pages, 6” X 91/:”, 290 illustrations. $6.00. New! 


GLADLY SENT TO COLLEGE TEACHERS FOR CONSIDERATION AS TEXTS 


W. B. SAUNDERS COMPANY 


Philadelphia 5 
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NEW CHEMISTRY BOOKS 


LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY 


Kenneth B. Wiberg 
University of Washington 


Ready in January, 1960 


A modern and practical book designed to introduce advanced undergraduates and be- 
ginning graduate students to the basic methods of organic chemistry laboratory tech- 
nique. It covers the procedures and methods of purification of liquids, solids and gases, 
and then considers the methods of separation and purification which are based on parti- 
tion between phases. An attempt has been made to cover all of the most important 
techniques and to briefly describe others. References are given to more detailed dis- 
cussions of the methods wherever possible. 


The discussion, throughout, is specific with respect to how the technique is applied. 


FOUNDATIONS OF CHEMICAL KINETICS 


Sidney W. Benson 
University of Southern California 
McGraw-Hill Advanced Chemistry Series 


Ready in January, 1960 


A critical and complete account of the theoretical background of chemical kinetics. 
It introduces the methods of utilizing kinetic concepts in such diverse areas as catalysis, 
enzymes, and electrode reactions. A complete treatment of gas and free radical reactions 
makes the book useful as a reference work for workers in the field of gas phase and free 
radical kinetics. 


Thermodynamics and thermodynamic data are used in handling complex reaction sys- 
tems involving free radicals. Reference material is included in the appendix. A care- 
fully selected set of problems, arranged to follow the sequence of topics in the text, is 
also included in the back of the book. 


McGRAW-HIl 
330 West 42nd St. 
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FROM McGRAW-HILL BOOK COMPANY 


CHEMICAL ANALYSIS: An Advanced Text & Reference 
Herbert A. Laitinen 


University of Illinois 
McGraw-Hill Advanced Chemistry Series 


Ready in February, 1960 


Covering the fundamental principles underlying chemical methods of analysis, special 
emphasis is placed on equilibria, kinetics, and mechanisms of the important types of 
chemical reactions involved; methods of separation; the application of statistical 
methods to sampling, experiment design, and interpretation of results. 


Illustrative numerical examples throughout the book demonstrate the practical applica- 
tion of mathematical formulas. Problems, mainly numerical calculations, are at the 


ends of most chapters. Answers are given immediately following each numerical prob- 
lem. 


RADIOISOTOPE TECHNIQUES 


Ralph T. Overman, Oak Ridge Institute of Nuclear Studies 


and 


_ Herbert M. Clark, Rensselaer Polytechnic Institute 


Ready in January, 1960 


A laboratory textbook designed to give the principles and typical procedures of working 
with radioactive materials. Discussions and techniques are included relative to the 
detection of radiation, errors in radioactivity measurements, the preparation of radio- 
active sources, the laboratory characterizations of radiation, the standardization of 
radioactive sources and the calibration of radiation detectors, the rates of radioactive 
processes, radiochemical separation methods, and applications of radioisotopes. Ap- 
proximately 1,000 references to literature dealing with these techniques are included. 


approval 


OOK COMPANY, Inc. 
New York 36, N. Y. 
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OFFERS THE FINEST 
PROPERTY VALUES 
FOR FINER PRODUCTS 


@ Absolute Chemical 
Purity 

@ Extreme Heat 
Resistance 


@ Thermal Shock 
Resistance 


@ Chemical Inertness 


@ Outstanding Electrical 
Properties 


@ Ful! Range Radiant 
Energy Transmission 


In laboratories and other 
applications where critical 
requirements must be met, 
there is no room for second 
best. Vitreosil possesses 
properties of greatest value 
for: ultra-violet applica- 
tions, metallurgical investi- 
gations, chemical research, 
photochemistry, spectrosco- 
py, and many uses in phys- 
ical, optical and electrical 
research as well as prod- 
uct operations. 


Vitreosil is available in an 
unusually wide variety of 
types and sizes—Or, we'll 
be happy to fabricate to 
your specifications. Write 
us about your requirements 
today. For your conven- 
ience, use the coupon be- 
low. See our ad in Chemical 
Engineering Catalog. 
THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, 
Dover, New Jersey 


Please send technical data on 
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BOOK REVIEWS 


plet action as in this presentation. Re- 
marks on specificity and chemical tax- 
onomy indicate this author has missed 
some literature. In this and other as- 
pects of a fast-moving field the book is 
inevitably dated. For the general reader, 
it would have been helpful to have a con- 
cluding chapter to summarize and inte- 
grate the interpretations within its pages. 
This is however too much to expect at 
this stage in our knowledge or, rather, 
ignorance. 

The benefits that are most likely to 
accrue to students seeking orientation are 
in the way of vigorous intellectual exer- 
cise in a significant aspect of modern bio- 
chemistry and possible intensive inspir- 
ation of a few individuals to pursue one or 
more of the many intellectual stimuli. 
Perhaps one of these will bring our 
knowledge of sequence of units in nucleic 
acids to the point now attained for se- 
quences of amino acid residues in protein 
molecules. When that day arrives, under- 
standing of the coding process should be 
much surer. 

This reviewer is struck by one of the 
necessarily many kinds of omission. 
None of the experts included seem very 
seriously to consider the notion of a 
contribution by protein molecules to inter- 
nal control of amino acid sequence. In- 
stead they virtually all rely in their 
premises on nucleic acid, which takes on 
the authority of an outside agent. Is it 
possible that this is one more field in which 
our thought processes are governed by the 
heritage of authoritarian, or even super- 
naturalistic, preconceptions from which 
science emerges only slowly? 


Sipney W. Fox 
Florida State University 
Tallahassee 


Advances in Carbohydrate Chemistry. 
Volume 13 


Edited by Melville L. Wolfrom and 
R. Stuart Tipson. Academic Press, 
Inc.. New York, 1958. xi + 386 pp. 
Tables. 16 X 23.5 cm. $11. 


This volume continues a series of well- 
written authoritative articles which sum- 
marize and modernize diverse aspects of 
the carbohydrates. Those who have used 
previous volumes will also find much of 


- value and interest in the present volume 


as well. The editors have selected topics 
ranging from theoretical to applied. 
Organic, biological anu industrial aspects 
are considered. 

The chapters and authors are as follows: 
Formation and Cleavage of the Oxygen 
Ring in Sugars, by F. Shafizadeh; The 
Lobry de Bruyn—Alberda van Ecken- 
stein Transformation, by John C. Speck, 
Jr.; The Formazan Reaction in Carbohy- 
drate Research, by L. Mester; The Four- 
Carbon Saccharinic Acids, by James D. 
Crum; The Methyl Ethers of 2-Amino-2- 
Deoxy Sugars, by Roger W. Jeanloz; 
Glycosyl Ureides, by Irving Goodman; 
The Nonulosaminic Acids, by F. Zilliken 


(Continued on page A712) 


OUTSTIRS 
OUTLASTS 
OUTSELLS 


Stirs thickest liquids. Won't 


stall, won't burn out. 


Not a stock motor, 


but special heavy duty Waco motor. Many labs 
operate this stirrer 24 hours a day, 7 days a 
week, month after month. 


Cools motor, permits contin- 


vous use. Outlasts others, saves replacement. 


motor is safe for stirring flammables. 


yaeiadae+e With one 300 and one 600 R.P.M. 
¥,” shaft. These speeds cover the vast major- 
ity of stirring needs. 


Order Today on Our Guarantee 


E-10235 Waco stirrer with brass mounting 
rod and 6 foot cord 


E-10235-1 Stirrer chuck for Waco stirrer for 
stirring rods 


Write for free Catalog No. , 
describing 38 different stirr: s 


WILKENS-ANDERSON 


4525 W. DIVISION ST. CHICAGO 


Y 
= 
> = 
= 
= 
| By ye = 
S 
{ 
1.65 
AES 
ras: \ 
for every stirring job. 
Fe 


OXYPHEN 


THE GREATEST ACHIEVEMENT 
IN pH PAPERS 


Quick, Accurate and Reliable pH Readings 
in 5 to 10 Seconds 


OXYPHEN, « scientifically prepared, perfect pH 
testing paper for chemists, technicians, teachers and 
students. 


OXYPHEN pH papers provide a simple, quick and 
reliable test of pH without the use of instruments or 
special skills. No color chart or comparison charts 
are needed. 


Ranges are available for all pH needs, either in wide 
ranges for general purposes or in narrow ranges for 
exact determination of pH rating. 


OXYPHEN pH papers are packaged in a plastic 
box which has complete visibility of the papers inside. 
Each Box holds 200 strips. 


Each pH paper carries its own range identification. 


The pH papers in each box may be all of one range 
or assorted of various ranges without danger of mixing 
them. 


Up to six different ranges can be carried in one box 
of 200 strips. 


OXYPHEN pH papers are available through leading 
distributors of Laboratory Supplies. 


Write for literature which gives suggestions for specific uses, 
lists 30 different ranges and gives complete prices. 


OXYPHEN Products Co. 
P.O. Box 148 


Forest Hills 75, N. Y. 
Tel. BOulevard 8-7040 


Producers of the modern, reliable, Oxyphen pH papers. 


ays Specify PIONEER 
Labware For Finest Quality ee 


Another New Pioneer Product 


FILTER 


Made of 
Corrosion-Free 
Polyethylene 


Hose Connects 
& Disconnects 
Instantly 


The perfect answer to your aspirator prob- 
lems! Does everything the old-fashioned 
metal pump does—and MORE! Made of 
relatively inert polyethylene—handles even 
highly corrosive filtrates safely. Works as a 
suction tool to draw up spilled acids, too— 
automatically dilutes acid with water which 
operates pump. 


Operates efficiently on all water pressures, 
from 11 pounds up. Features integral check 
valve—plus tapered, serrated hose connec- 
tion which takes up to 3/8” tubing and per- 
mits instant disconnecting of filter flask. 
Made with 3/8” IP male thread faucet con- 
nection. Additional tubing connectors are 
available at very moderate cost. 


Price 
Each 1.60, Doz. @ 1.45, Case (72) @ 1.30 


Additional Tubing Connectors 
Each .10, Dozen 1.00, Case (144) 8.64 


Through leading supply houses. 
Send for catalog of complete line. 


Box 8066, Arlington Branch, Jacksonville 11, Fla. 
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BOOK REVIEWS 


The CX 7; (74 C Tu bing and M. W. Whitehouse; Polysacchari:e 


Hydrocolloids of Commerce, by Leona:d 
dimensional stability Stoloff; Alkaline Degradation of Poly- 
water-clear transparency saccharides, by Roy L. Whistler ad 

: . eorge V. Caesar. e volume is intro- 
withstands autoclaving duced by an obituary of Carl Neuberg, 
by F. F. Nord. 

Many of these reviews go far beyond t'ie 
scope implied in the title. In no case «re 
the articles mere summaries of availa! le 
literature; to the contrary the authors 
have taken considerable pains to provile 
critical articles, which are readable aid 
understandable without a great deal of 
background in carbohydrate chemistry. 
This feature will be a relief to the refugee 
from reviews written in telegraphic, 
abstract, or 
each-paper-reviewed styles too common 
these days. 

“/ non-toxic The working carbohydrate chemist, or 

economical of carbohydrate bio- 
chemistry, or organic chemist will 

absolute safety < notice the impact of modern jose chem- 
complete neutrality istry in the carbohydrate field. Organic 
lasting flexibility reaction mechanisms and modern stereo- 
heat resistance chemistry (molecular conformations, etc.) 
40 different sizes (14” ID to 2” ID) are increasingly being invoked to correlate 


AN PRODUCT and interpret the behavior of carbo- 
hydrates 


Our informative Catalog The paper, printing, and binding are 

H-459 and a sample The NALGE Co. Ince. good, : few 

of NALGON will be sent ROCHESTER 2 NEW YORK or otherwise) were apparent (I am sensi- 

on request ... Write Dept. 41 tive to misprints, because in one volume 
WORLD'S LARGEST PRODUCER OF PLASTIC LAB-WARE my name read “Fench’’ instead of 
“French”’). The authors and _ editors 
deserve thanks from the many who will 
welcome and use this latest volume of 
‘Advances in Carbohydrate Chemistry.” 


DeExTER FRENCH 
Towa State College 
Ames 


Rocket Propellants 


Francis A. Warren, Southwest Research 
Institute. Reinhold Publishing Corp., 
New York, 1958. viii + 218 pp. 
Figs. 16.5 X 23.5cem. $6.50. 


$3 4.80 The tremendous growth in number and 
size of rockets and missiles in recent years 

List Price and the stress on research leading to 
space flight has provoked in the minds of 
most people an interest in and an aware- 
ness of the science of rocket propulsion. 
Recognizing the need for more infor- 
mation on the nature of propellants and 
their uses, the author has produced a !ook 
intended for the newcomers in the (field. 
The author describes in simple language 
the nature and characteristics of liquid 
, and solid propellants, their manufacture 

CAPACITY 2610 Gram SENSITIVITY 0.1 Gram and processing, and the particularly 
important subject of safety. Significant 
«+ + +»+ATTACHMENT WEIGHT SET #707 developments in rocket propellant- are 
This handy weight rack fits under base of scale. presented, not omitting referenc:- to 
Extends capacity to 2610 Gram. 16+ price $5.00 people who have made _ outstanding 
contributions, their association, and their 


W/O ATTACHMENT WEIGHTS 


accomplishments. The treatment «! the 


for complete future of propellants is most com: .end- 
information write for ad able and offers opportunities for ex iting 
SCALE CORPORATION speculation on space flight. The text 


FREE bulletin. ..... 1050 COMMERCE AVE. containe number of siawply execute | but 
UNION, NEW JERSEY (Continued on page A714) 
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Important Books 


AUTOMATIC TITRATORS 
By J. P. University of Louisville 


This volume is intended to survey the effects of modern automation 
on volumetric analysis, a major segment of the analytical chemist’s 
art. The approach used in this book is that of the chemist, and 
the emphasis is on the performance and use of titrators and on in- 
struments that are either simple or readily obtained. October 1959, 


232 pp., wlus 


CHEMICAL AND MOLECULAR BASIS OF 
NERVE ACTIVITY 


By Davip NacuMANSOHN, College of Physicians and Surgeons, 
Columbia University 


The spectacular progress in biology and biochemistry during the 
last two decades has revolutionized our understanding of cellular 
mechanisms and has extended our knowledge of life processes far 
beyond the limits foreseeable only a generation ago. Many aspects 
of cellular function are today analyzed on molecular levels. The 
conduction of nerve impulses, the most important function of the 
nervous system and one of its most striking and remarkable fea- 
tures, is one of the fields in which much information has been ob- 
tained concerning the underlying chemical and molecular forces. A 
comprehensive presentation of the development of this particular 
problem and an evaluaticn of its present state are the aims of this 
monograph. September 1959, 235 pp., illus., $7.50 


ELECTROPHORESIS 
Theory, Methods, and Applications 


Edited by M1Lan Bier, Fordham University and Institue of Applied 
Biology, Inc. 


1959, 563 pp., illus., $15.00 


“The chapters contain many references to the original literature, 
the number of references per chapter ranging from 67 to 239, and 
there is a large number of excelient figures. The information made 
available here will be useful in a wide variety of areas encompassing 
physical chemistry of macromolecules, colloids, clinical medicine, 
virology, bacteriology, and industrial applications. This volume 
will be welcomed by all who are interested in any aspects of electro- 
phoresis and will serve as an authoritative source of up-to-date in- 
formation.” —A rchives of Biochemistry and Biophysics 


INFRARED ABSORPTION SPECTRA 

Index for 1945-1957 

By HERBERT M. HERSHENSON, Baird-Atomic, Inc. 

This book provides an index to the location of infrared absorption 
spectra published in thirty-two representative American and 
European journals during the thirteen year period from 1945 
through 1957. It will greatly simplify the problems of locating 
infrared spectra and will in many instances eliminate the necessity 


of obtaining a pure specimen of a compound in order to determine 
its absorption characteristics. 1959, 111 pp., 8% X 11", $7.00 


ELECTROLYTE SOLUTIONS 
Second Edition 


By R. A. Rostinson, University of Malaya, and 
R. H. Sroxes, University of New England, New South Wales 


This book presents a detailed account of some of the most funda- 
mental properties of electrolyte solutions; conductance, chemical 
potential, and diffusion. Modern experimental methods are dis- 
cussed and extensive experimental results are given, together 
with numerous tables useful in electrolyte solution computations. 
1959, 559 pp., illus., $11.50 


Detailed literature available on request 


ACADEMIC PRESS 


New York and London 


111 Fifth Ave., New York 3, New York 
40 Pall Mall, London, $.W.1 


~ 


Supplying 
Your 


= onan 


Complete 


LABORATORY NEEDS ee 


7 


@ Since 1931, New York Laboratory \ 
Supply Co., Inc., has been serving 
industry with all their laboratory 
requirements. This has not been an 
easy job—it has been a challenge 
—a challenge we meet and conquer 
every day. Below is listed a few 

of the many instruments and ap- 
paratus we carry: 


Incubators 


Baths Metalographic Equipment 
Microscopes & Accessories 


Balances & Weights 


Calorimeters 


Nitrogen Determination 


Centrifuges & Accessories Equip. 


Chemicals, Laboratory Ovens 


Colorimeters Petroleum Testing Equip. 
Crushers & Mills Porcelain Ware 


Distilling Apparatus Powerstats 
Filter Papers 
Furnaces 


Gas Analysis Apparatus 


Heaters & Hotplates 
Hydrogen-lon Equipment 
Hydrometers 


let us help you efficiently solve your laboratory instrument 
and apporatus problems. Call on us, we will be glad to 


~NEW YORK 


Laboratory Supply 
‘COMPANY, INC. 


76 Varick Street, New York 13, W. 
"Telephone : CAnal 6-6504 


help you. 


KEY TO ALL 
LABORATORY SUPPLIES 


“Visit our Booth 1022 at the 27th Exposition of Chemical Industries, 
New York Coliseum Nov. 30—Dec. 4th.” 
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Ferrocene 


(Dicyclopentadienyliron) . . . An unusual compound 
with interesting properties. 


SPECIFICATIONS 


Appearance and Form: Orange, Crystalline solid with camphor-like 
odor 


Melting Point: 173° - 174° C. 


Solubility: Insoluble in water, slightly soluble in ben- 
zene, ethanol, ether and petroleum ether. 


Ferrocene (MC&B 8758) is the parent compound for a novel group of organic 
metallic compounds. It displays stability and other properties of aromatic 
compounds. Some of the reactions it undergoes are also typically aromatic. 
Although not commercially used, it shows significant anti-knock properties 
when added to motor fuels. Available from MC&B and MC&B Distributors 
at $17.50/10g. Write for Specifications 


Matheson Coleman & Bell 
CB Division of The Matheson Company, Inc. 
Norwood (Cincinnati), Ohio; East Rutherford, New Jersey 


durable fume hoods 
for continuous service 


ALBERENE stone 


For FREE literature and technical assistance address: ALBERENE STONE 
(A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT. :' 
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BOOK REVIEWS 


very helpful line drawings as well as som 
appropriate half-tone illustrations. The 
chapters in the book are entitle: 
(1) Propellant Systems; (2) Propellart 
Ingredients; (3) Solid Propellant Ma: - 
ufacturing and Processing; (4) Gener: 
Performance Characteristics; (5) The 
Burning of Propellants; (6) Ignition and 
Igniters; (7) Solid-Propellant Rocket;; 
(8) Liquid-Propellant Rockets; (9) Safet, ; 
(10) Evaluation and Quality Contro; 
(11) The Future of Propellants. 

The presentation of material of this 
sort is beset with many difficultics. 
The author has, however, succeeded in his 
stated endeavor to present to the reader a 
brief but concise picture of propellants 
now in use and to give some understanding 
of scientific and engineering problems 
encountered in this field. The book 
could be profitably read by those inter- 
ested in an introduction to rocket pro- 
pulsion, and Chapters 1, 2, 7, 8, and 11 
would be particularly useful to teachers of 
chemistry who wish to relate their courses 
to relevant aspects of the new field. 


Harry H. Sister 
Natuan L. Smita 
University of Florida 
Gainsville 


Adventures in Chemistry 


Nathan Feifer, Chairman, Department 
of Physical Science and Chemistry, 
Jamaica High School, New York City. 
Sentinel Books Publishers, Inc., New 
York, 1959. 128 pp. Many figs. 
13 X 20cm. $1. 


In this paperbound book there are over 
200 safe and interesting experiments for 
the young scientist with detailed labora- 
tory directions and techniques to use in 
performing the experiments. The book is 
unique in that it presents the basic princi- 
ples of chemistry employing household 
materials and inexpensive or homemade 
equipment. 

There are 11 chapters in this little book 
beginning with an ‘open door to the magic 
world of chemistry,’”’ taking the student 
through the mystery of fire, the wonders of 
water, and the magic of formulas, tracking 
down clues with a test tube, making man 
modern with the metals, testing foods, 
experimenting with carbon, and neutral- 
izing ‘‘chemical opponents,’’ and conclud- 
ing with a look inside the atom with pic- 
tures and diagrams. 

The student is taught how to write up 
an experiment and keep records. The 
sources of the chemical supplies used in the 
experiments are listed. The text is pro- 
fusely illustrated with black and white 
pictures of techniques, theory, and results. 

The author believes that you don’t have 
to be a genius or an expert to enjoy ciiem- 
istry. Any boy and girl who wants t» ex- 
periment will enjoy the how’s and wh: 's of 
chemistry with Mr. Feifer and his ‘A: 'ven- 
tures in Chemistry.’’ 
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BAROMETER—Mercurial, U. S. Weather Bureau 
Professional Type. The mercury reservoir is con- 
structed of the Fortin principle and closely follows the 
design of the U. S. Weather Bureau pattern; it is 
recommended for educational, industrial and weather 
bureau use. 

The mercury level can easily be seen through a 
plane glass window in the cistern. This level can be 
adjusted by turning the thumb screw on the face of 
the reservoir. This thumb screw moves a disc which 
controls a leather diaphragm, thus zeroing the mer- 
cury level to the exact tip of a white plastic pointer 
permanently set into the roof of the mercury reservoir. 
The index for reading the height of the mercury column 
is attached to the vernier and prevents the usual error 
of parallax. The index may be accurately and easily 
set by the special friction type vernier adjustment. 

The barometer has English and Metric scales read- 
ing from 25 to 31 inches and from 64 to 79 cm.; it is 
suitable for use from sea level to approximately 3000 
feet. The scales and verniers are linear engine divided 
on brass and heavily nickel-plated. The bright nickel, 
corrosion resisting surface of the scale plate behind the 
barometer tube facilitates the reading of the meniscus; 
readings can be made on both English and Metric 
sides of the scale to 1/100 inch and 1/100 cm., respec- 
tively. A standard grade thermometer is attached 
which reads in degrees Fahrenheit and Centrigrade. 
Base of barometer is a formed aluminum panel finished 
with instrument black wrinkle. A guard, similarly 
finished, protects the barometer tube between the 
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mercurial 
barometer... 


Fberbach 


CORPORATION 
P.O, Box 63 Ann Arbor, Michigan 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING OVER 1000 OP- 
TICAL, SCIENCE, and MATH BUYS 


MANY TEACHING AND LEARNING AIDS! 


PROJECTO-LAB....; 


NEW WAY TO TEACH SCIENCE * 


See Lab Experiments IN ACTION 
. . Projected on SCREEN 
[tab Prof new, low-cost, 35mm Overhead | 


Optics for the space era 
.. Satellite Scopes, Astronomi- 
cal Telescopes, etc. 


MANY ON-THE-JOB HELPS 
..- QUALITY 
AIDS! 


Lab Projector that’s revolutionizing the © 
learning of Chemistry and | 
Biology. PROJECTO-LAB projects an ac- 


tual, on-the-spot, chemical experiment on | 
screen so students can actually see it, greatly © 


magnified, as it progresses! 


PROJECTO-LAB is ideal for group viewing. _ 
All members of class or group see experiment © 


atsame time. Instructor can out impor- 
tant phases and reactions as they occur—and 


be sure they are understood. And PRO- | 


JECTO-LAB avoids individual experiments 
with the possibility of student errors, accidents 
and waste of expensive materials. It also has 
similar uses in Biology classes and labs. 


PROJECTO-LAB was developed in coopera- 
tion with Dr. Wm. R. Shaw, Associate Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 
can also be used as a micro-projector with 
higher magnification lens, which is supplied. 
Operation is easy; simply place chemicals in 
transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image 
on screen. 


ORDER BY STOCK NUMBER. . 


. SEND CHECK OR MONEY ORDER . 


PROJECTO-LAB comes with a 3-element 
80mm focal length f/3.5 anastigmat lens and a 
fast 20mm focal length, 4-element f/1.2 lens 
for microslide projection use. Also you get 
Prism erecting system; % special elevated 
slide and specimen projection stage; standard 
35mm, 2” x 2” slide carrier; 35mm strip film 
holder. Additional accessories available— 
water cooled stage; polarizing filters; petri 
dishes; miniature test tubes and holders; gas 
electrolytic cells and 


absorption apparatus; 
many others. 
Stock No. 70,230-ET 


Write for this amazing Catalog! 
be sorry. 128 pages—hundreds of illustra- 
tions, charts, diagrams. A treasure-house of 
for industry! Science and math learning and 
teaching aids. Scopes for observing Satellites, 
Moon, Planets, Rockets. Optics for research 
labs, experimenters, hobbyists! Instruments for 
checking, measuring—to speed your work, im- 
prove your quality. We give you FACTS, no 
fluff. Tell you what it is—how it works—where 
it’s used! 

COMPARATORS, MAGNIFIERS 

MICROSCOPES 

Countless war surplus bargains— ing optical 
tools from foreign lands. Thousands of optical 
components: Infrared telescopes, snooperscopes, 
microscopes, magnifiers, lenses, prisms, wedges, 
mirrors, t ies of all descriptions. 
Shop the Catalog of America’s greatest optical 
mart. 


Request FREE Catalog “ET” 


SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO. sarrinctoNn, NEW JERSEY 
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CENCO 
No. 71858 


NOW! 2 /ow cost Michelson 
INTERFEROMETER 


This precision instrument is ingeniously designed to pro- 
vide .2% accuracy at minimum cost. Directly calibrated in 
inches. Clear, well defined fringes are observable and measur- 
able. Refractive properties of transparent materials can 
be easily studied. Sturdily constructed for classroom or 


laboratory research. 
: Complete with monochromatic mercury light and 


illustrated experiment manual , . . only $209.95 
CENTRAL SCIENTIFIC CO. 


A_Subsidiary of Cenco Instruments Corporation 
1718-E Irving Park Road © Chicago 13, Illinois 
® Branches and Warehouses—Mountainside, N. J. 


Boston Birmingham Santa Clara Los Angeles Tulsa 
Houston Toronto « Montreal Vancouver Ottawa 


...... @ most useful reference." 


25-Year CUMULATIVE INDEX 


Journal of Chemical Education 
(Volumes 1 to 25, 1924-1949) 


“This 25-Year Cumulative Index of the Journal of 
Chemical Education is a most useful reference. Re- 
search workers, chemistry teachers, and chemists 
will find it most valuable as a quick source of infor- 
mation for many articles written on chemistry and 
chemical education during the quarter of a century 
1924-1949. Starting out somewhat hesitatingly and 
as a relatively small volume, the Journal of Chemi- 
cal Education has reached a state of stability and 
world renown possibly exceeded by only two other 
science publications in America. 


“The volume is indexed both by author and by 

article title. It should serve as a great time-saver 

* Sfor chemical education and science education re- 
‘search workers.”’ 

Science Education, April 1954 


$4.°° postpai ($4.50 foreign) 


Journal of 


CHEMICAL EDUCATION 


EASTON, PENNSYLVANIA 


A716 / Journal of Chemical Education 


Now Avatlalle... 


THE NEW 


SYMPOSIUM 


Reprinted from the Journal 
of Chemical Education, Volume 
36, Number 1, January 1959 


CONTENTS 
Glenn T. Seaborg, 


chairman of symposium 
University of California, Berkeley 


Introduction 


Technetium and Promethium.......... G.E. Boyd 


Oak Ridge National Laboratory 
Oak Ridge, Tennessee 


Astatine and Francium...........- - Earl K. Hyde 


Radiation Laboratory 
University of California, Berkeley 


Neptunium and Plutonium..... James C. Hindman 


Argonne National Laboratory 
emont, Illinois 


Americium and Curium........ Thomas K. Keenan 


Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 


Berkelium and Californium...... B. B. Cunningham 


Radiation Laboratory 
University of California, Berkeley 


The Transcalifornium Elements... Glenn T. Seaborg 


Radiation Laboratory 
and Department of Chemistry 
University of California, Berkeley 


$1.00 each 


Single copies 


20 or more copies 


JOURNAL OF 
CHEMICAL EDUCATION 


20th & Northampton Streets « Easton, Pennsylvania 
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Photometers 


Klett-Summenrson 


No. 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


————KLETT SCIENTIFIC PRODUCTS 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


All New! Improved! 


CENCO® 


CYLINDRICAL OVEN 


Dependable for all types of 
laboratory and product 
drying. Fast uniform 
heating. Temperature 
range 37-200°C. 

Gravity circulation. 

Inside 1434x114". 

Thumb release 

door control. Now 

at a low $195.00. 


Write for 
Bulletin 5B. 


CENCO the most plete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 

tainside, N. J. 
Houston Montreal Vancouver Ottawa 


179 EAST 87TH STREET, NEW YORK, N. Y., 


Principles of 
Radioisotope Methodology 


Grafton D. Chase 
Philadelphia Coll. Pharmacy & Science 
Philadelphia, Pennsylvania 
Designed for 4 quarters or two semesters. 
Extensive descriptive and supplementary ma- 
terial is correlated with detailed experimental 
procedures. Lecture outlines and study guides 
help outline subject matter for both teacher 
and student. Can be used as both a text and 

laboratory manual. 


Copyright 1959; about 275 pp; cloth bound; 
illustrated; $6.00 


Send us your order. . . 
or write for more information 


Burgess Publishing Co. 


426 South Sixth St. Minneapolis 15, Minnesota 
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APPARATUS 
EQUIPMENT 


CHEM ED BUYER'S GUIDE 


CHEMICALS 
SERVICES 


* THERMOSTAT-CONTROLLED— 
Maintains liquid temperature to +1°F. 
T—Use as 
rod * PORTABLE—Plugs into 
any 115 A.C. outlet * PRECI- 
SON-MADE of acid-resistant stainless 
steel * PRICED FROM M $22. 50 
sizes from 5” to 40” * GUARAN- 

TEED FOR ONE FULL EAR 


| STILL-MAN 
Information EQUIP. CORP. 
439 E. 164TH STREET e NEW YORK 56, N. Y. 


Leybold's 
CRYSTAL LATTICE MODELS 
75 different permanent models 


available 
poles 


®@ Set of 14 translational lattices, 
(Bravais) 

@ Set of 18 lattices (Menzer) 

@ Set of 9 basic crystal models. 

The permanent models are made from 

20 mm in diameter wooden balls 
painted in — colors connected 

Mth steel spokes. 


Write for price list 
J. KLINGER 


82-87 160th Street Jamaica 32, N. Y. 


Fast 


Economical 
Infrared Spectroscopy Service 
SPECTRA RESEARCH LABORATORIES 


P. O. Box 18857, Los Angeles 18, Calif. 
Telephone: AX. 24808 


BRYDEN ROD CLAMPS 


Best for all 
Laboratory 
Purposes 
made of aluminum 


[ube to Supports 
‘od Clamps 
~) Rod to Square Clamps 


Write for FREE literature sei 
CHANDLER & STEDMAN 


398 Newton St. Waltham 54, Massachusetts 
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| 


TRADE-MARK 


ALICYCLIC COMPOUNDS 
(For Pharmaceutical and Aromatic Industries) 


Compound Availability 
2-CARBETHOXYCYCLOPENTANONE Pilot 
B.P. 122-124° C./25 
CYCLOPENTANONE Commercial 
B.P. 130-131°C. 

CYCLOPENTANOL Commercial 
(Cyclopenty! 
B.P. 139-140° C. 
CYCLOPENTYL BROMIDE Commercial 
B.P. 137-138° C. 
CYCLOPENTYL CHLORIDE Research 
(Red Label & Pilot 
B.P. 113-114° C. 
CYCLOPENTYLPROPIONIC ACID 
B.P. 130-132° C/12 Com 
CYCLOPENTYLPROPIONYL CHLORIDE 
B.P. 81-82° C/10 Commercial 
OXIDE Research 
B.P. 129-130° C 
wpe and 


intermediates, di or write or ask our 
sales agents. 


ARAPAHOE CHEMICALS, INC. 
2800 PEARL STREET » BOULDER COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


LANTHANUM ETHYL SULFATE ] 
GADOLINIUM ETHYL SULFATE 
l BARIUM ETHYL SULFATE 
Some of the many special chemicals we 
manufacture 
Write for our list of rare chemicals | 
@) CITY CHEMICAL CORP. 
132 W. 22nd St. New York 11, NY. | 


NOW OVER 5/00 
CHEMICALS 


@ Gelsemine Hydrochloride 
@ Gentianose 

@ Gentisic Aldehyde 

@ Germanochloroform 
a-Glucosethiourea 
@ Glucovanillin 

@ Glutaconic Acid 

Glutamylcysteine 

Glutarimide 

@ Glycolamide 

@ Glycylglycyl-d-alanine 
@ Glycyl-1-proline 

@ Graphite Acid 

@ Guaiacol Cacodylate 
@ Guanidine Base 

@ Guanylurea Sulfate 
@ Gulonic Acid 

@ Gulose, d (+) 

@ Gymnenic Acid 

@ Hafnium Oxide 

@ Hemicellulase 


ASK FOR OUR NEW 
COMPLETE CATALOGUE 


aboruleries, Gre. 

17 West 60th St. New York 23, N.Y. 
Plaza 7-817] 


RARE cuemicats 
ULTRA-PURE 


SEMI-CONDUCTOR ELEMENTS 


A. D. MACKAY, INC. 
198 Broadway, New York 38, N. Y. 


WHAT TO BUY? 


When you want to 
combine accuracy 
and efficiency in a 
sturdy instrument 
at a moderate price 
. specify KERN 


KERN 


FULL-CIRCLE 


POLARIMETER 


Ask for bulletin KP 567 


5 
KERN COMPANY 


RARE and FINE ORGANICS 


o-Amino biphenyl 
p-Bromotoluic acid 

p-Carboxy benzaldehyde 
4,4’-Dihydroxy benzaldehyde 
Lithium formate 

Mellitic acid 

8-Methoxy caffeine 
5-Methyl! furfural 

Phenyl glyoxyllic acid 
Tetramethyl uric acid 


LABORATORIES 


incorporated 
177-10 93rd Ave., Jamaica 33, N. Y. 


Graduated Tubes 


tubes graduated to 
graduated 
any wi 
Dozen $1.50, gross $15.00 


Leaflet on request. 


R.P. Cargille Laboratories, !nc. 
117 Liberty St., New York 6, N. ¥. 


-——CHEM ED BUYER’S GUIDE— 
Advertising Rates 


$10.00 pe: inch 
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New UNIVERSAL 
PHOTOMETER 


avattable... 


Acenaphthylene;  Acetonedicarboxy 
3-Acety ney, Acetylthiocholine lode, cis- 
Adenosine Diphosphate, 


in Amylase; 


Adonidi Alan viglycine; 
~ Arachidonic Ac’ 1-Ai 


‘Acid 
lase cryst.; Cellulase Cerotic Acid; 
B-Chloralose p-Chloroanilidophos- 
tory Hormone; upein; Collagen; ° in; Columbium oride,; 
Copper Glycinate; ydroascorbic Acid; Desoxycorticosterone 
Glucoside; Desthiobiotiny Dialuric Acid; Ditromoulicylaldehyde 
Dihydroxyecetone Phosphate; Diisopropy! Fluorophosphat 
inic Derivatives; Enzymes; Equilenin; 
Bromide; Fructose-6-Phosp Acid; Gluco- 
yeylleucine; Glycyl 
kinase; Ac d; 


For 

Low Level 
Light 
Measurements 


THE MODEL PH 200 


% Luminous Sensitivity: 
% Amplifier Stability: 


>10- Lumens 


Better than 0.1% full scale 
after warmup 


a-Hy 


ic Acid; M 
Sulfate; Mesocystine; 
3-Methyl- 


% Reliability: Signal circuitry involves 


only one vacuum tube 
Density —0 to 6 
Transmittance — 10-* to 1.0 


% Range: 


The Model PH 200 Photomultiplier Photometer uses the latest 
circuit techniques to provide the most reliable and flexible photo- 
meter commercially available. The instrument is designed to oper- 
ate with all types of photomultiplier or phototubes and includes an 
adjustable high voltage supply. An output jack is provided on the 
rear chassis for driving an oscilloscope or recorder. 


Price $495.06 including detector and photomultiplier tube type 931A. 
10 Write for complete technical information. Address Dept. J-11. 


Eldorado Etlectronics 


2821 TENTH STREET + Phone THornwall 1-4613 + BERKELEY 10, CALIF. 


ingomyelin; Sphin- 
Chloride; o-Ter- 

osphate, 
eryst.; Uridine; Uro- 


Ask us for others! 


DELTA CHEMICAL WORKS inc. 


a 23 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 
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UNITIZED 
EXPERIMENTS 
IN 
ORGANIC 
CHEMISTRY 


by Ray Q. Brewster, Calvin A. 
VanderWerf and William E. 
McEwen, all at the University of 
Kansas. 


Based on the conviction that a tremendous amount of organic 
chemistry can be taught and learned in the laboratory, this new 
laboratory manual teaches not only the techniques, skills and 
philosophy involved in organic synthesis but much of the fun- 
damental theory and factual material of organic chemistry 
as well. 


All of the experiments in the manual have been carefully 
tested with hundreds of students—and they work. The authors 
are particularly careful to provide clear, accurate and reliable 
experimental directions. Numerous special experiments and 
problems are aimed specifically at the gifted individual. 


Every experiment is a complete unit of work, designed to be. 
carried out during a single three-hour laboratory session. Each - 


day’s experiment is preceded by an introduction which explains 
the significance of the experiment and encourages the student to 
think about the important principles being illustrated. The 
discussions are, however, sharply divided from the experimental 
sections so that the student can review them without being 
forced to re-read detailed instructions for a specific experiment. 


A great many provocative questions are included in each day’s 
assignment to correlate the laboratory work with lecture material 
and to sharpen the student’s observations. 


Published January 2, 1960 


D. VAN NOSTRAND COMPANY, INC. “Pane 


ORGANIC. 
CHEMIstRy 


TEXTBOOK OF 
ORGANIC 
CHEMISTRY 


by Lloyd N. Ferguson, 
Howard University 


This clear and concise pres- 
entation of the basic principles 
of organic chemistry treats the 
subject from the standpoint of 
an organic chemist’s work in 
order to minimize memory 
work on the part of the 
student. The author empha- 
sizes the interrelations of fun- 
damental physico - chemical 
principles, enabling the stu- 
dent to interpret and predict 
the behavior of newly en- 
countered substances or to 
plan new compounds to satisfy 
specific needs in such fields 
as medicine, agriculture and 
industry. 


The text’s teaching and 
learning aids are extraordi- 
narily effective, from summar- 
ies and two sets of questions 
at chapter ends to carefully 
compiled charts showing the 
characteristic reactions of var- 
ious classes of compounds, 
selective oxidations and re- 
ductions, and one-vessel and 
multi-step synthesis. 


(1958) 636 pages $7.50 
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TeFLon is a registered trade-mark 
of E. I. du Pont & Co., Inc. 


KIMAX Laboratory Glassware now 
offers the convenience of TEFLON stop- 
cock plugs .. . 

No Binding—accomplished by exagger- 
ated 1:5 taper of TEFLON Plugs in pol- 
ished glass barrels. 

No Freeving— because of extraordinary 
‘hemica] inertness of TEFLON. 


\0 Leaking—perfect fit of TEFLON Plug 
vith the polished glass barrel. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


=| 


=45, 


he stopcock plugs* are TE FLO i 


in this new line of KIMAX° Laboratory Glassware 
eliminating freezing, binding, grease contamination 


No Contamination—self-lubricating . . . 
no grease needed with TEFLON stop- 
cock plugs. 


Easy Control—simple to adjust, control 
is easily maintained. 

KIMAX Stopcocks with TeFLon Plugs 
are “interworkable” with other boro- 


silicate glass of the same coefficient of 
expansion. 


This new line of KIMAX apparatus 


*Stopcocks with TEFLON® Plugs manufactured under FiscHeR & Porter Patent No. 2,876,985 


with TEFLON Stopcock Plugs may be 
assorted with other Kimble laboratory 
glassware making possible larger quan- 
tity discounts. Your dealer will show 
you how you may realize more savings 
by specifying Kimble for all your labo- 
ratory glassware needs. 


For further information, write Kimble 
Glass Company, a subsidiary of Owens- 
Illinois, Toledo 1, Ohio. 


Owens-ILLINoIS 


GENERAL OFFICES +: TOLEDO 1, OHIO 
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to fill your 
laboratory 
oven needs 


4 FISHER 
ISOTEMP® 
OVENS 


only Fisher 
Isotemp ovens 
give you all . 
7 advantages 


UNIFORM TEMPERATURE 


THROUGHOUT 


CONSTANT, UNVARYING 
TEMPERATURES 


HIGH HEAT EFFICIENCY 


LOW INITIAL AND 
OPERATING COSTS 


FUNCTIONAL, MODERN 
DESIGN 


TWO SIMPLE CONTROLS 


BUILT-IN SAFETY 
FEATURES: 


Write for booklet: 
109 Fisher Building 
Pittsburgh 19, Pa. 
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FISHER GENERAL-PURPOSE 
ISOTEMP OVEN 


A superior, gravity-convection oven 
for sample drying, moisture deter- 
mination, ageing, sterilizing, etc. 
Maintains temperature constant 
within + 0.5° C in range from 35° 
to 200° C, uniform to + 1° C 
throughout the 12” x 12” x 1214” 
chamber. 3 removable shelves with 
430 sq. in. total area. 


FISHER SENIOR 
ISOTEMP OVEN 


For more samples per batch at the 

same close temperature tolerances 

and wide range, the Senior Isotemp 

Oven is the efficient and economical 

solution. Roomy 18” x 18” sm 


give 
over 1000 sq. in. of area. Holds up 
to 224 50-ml beakers. 


FISHER FORCED DRAFT 
ISOTEMP OVEN 


All the features of the standard 
Isotemp — plus the advantages of 
forced air circulation. Motor-oper. 
ated blower dries samples two to 
three times faster. Operating range 
35° to 175° C, + 0.5° C control, 
3 removable shelves give 400 sq. in, 
area ~ the 10%” x 12” x 12%’ 


a: 


FISHER SENIOR FORCED 
DRAFT ISOTEMP OVEN 


The Senior Forced Draft Isotemp 
processes more samples, faster. 
Saw, housed in lower section, 
passes heated air up one side, across 
samples, down opposite side and 
back into blower for recirculation. 
4 removable shelves (960 sq. in 
area), 16” x 18” x 15” chamber. 


FISHER SCIENTIFIC 


America’s Largest Manuf ib of Lab 


IN THE U.S.A. 


y Appliances & Reagent Chemicals 


IN CANADA 


Philadelphia 
Pittsburgh 
St. Louis 
Washington 


Chicago 
Boston Cleveland 
Buffalo Detroit 
Charleston, W.Va. | New York 


Edmonton 
Montreal 
Toronto 
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Atomic Energy in Peacetime . . Willard F. Libby . . . page 627 


Chemistry by Films and TV .. . 588 
Eutexia ... 596; Chelon Experiments... 619 
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j 


etrion 


New—Extended Range, direct-reading 
duplex scales, graduated at 0.1 pH, covering 
0-10.0 and 4.0 to 14.0 pH. 


New—Unlimited Electrode Selection. 
Uses the famous Coleman Screw Base Elec- 
trodes—or any other pH electrodes of 
modern design and manufacture. 


New—Unique Calibration Control that 
insures continuous precision at any pH. 


Meter 


precision pH at a practical price 


New—Ultra-convenient electrode 
mounting— adapts perfectly to titrations and 
to wide ranges of sample volumes. 


New—Clean, compact, modern design 
that matches its modern performance. 


New—Practical Price . . °139°° 
For full details write for Bulletin BB-257 
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COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOI 


EXCLUSIVE FEATURE... 


swivel clamp with swinging arm 


@ Permits rapid removal of 
vessel containing sample 


MAGNETIC 
STIRRER 


Stirrer swings aside to permit con- 
venient and safe removal of vesse! 


containing sample. 


In use in a closed system such as 
Karl Fischer for determination of 
water content, 


A compact, quiet-running apparatus which utilizes 
a rotating field of magnetic force to induce variable 
speed stirring action within either closed or open 
vessels. Dynamically balanced to prevent vibration 
and “walking.” 

Stirring is accomplished by means of a small 
magnetized bar, which is placed in the liquid to 
be stirred and which is rotated by magnetic force 
consisting of a permanent bar magnet attached 
to the shaft of an electric motor and mounted in an 
aluminum housing with flat top 434 inches diameter 
and 41% inches high, on cast metal base. 


Can be used either on the table or on a support 
rod, attached by means of the clamp with swivel 
joint and swinging arm, an exclusive feature of the 
Thomas Stirrer. Center of stirrer top is adjustable 
between 3 and 41% inches from support rod. Stirrer 
can be easily raised or lowered on the rod, and 


QUALITY AND SERVICE 


LABORATORY APPARATUS 


. . « the first practical Magnetic Stirrer commercially available in the U. S. 


Copy of Bulletin 118 sent upon request. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas 


— introduced by us in 1944 


swings in or out of position in a horizontal plane. 
Particularly convenient in both the mounting and 
use of closed system assemblies. 


Suitable for any stirring operation which involves 
1 ml to 1 liter of liquids with viscosities up to that 
of a 50% glycerol solution. 


9235-C. Stirring Apparatus, Magnetic, Thomas, 
with enclosed rheostat. With graduated dial and 
rheostat mounted in stirrer housing. Complete with 
swing-out clamp, one %-inch Kel-F coated stirring bar, 
one 134-inch Pyrex coated stirring bar, 8 ft. 3-wire 
connecting cord with a aed plug, and directions for 
use; for 115 volts, 60 cycles, a.c................ 35.60 


9235-G. Ditto, without stirring bars........... 31.85 


9235-R. Stirring Apparatus, Magnetic, Thomas, 
with separate rheostat, for control of speed at a 
distance of approx. 30 inches; otherwise identical with 
9235-C. For 115 volts, 60 cycles, a.c............ 40.30 


9235-S. Ditto, without stirring bars............ 36.50 


Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5S, PA. 
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New Reinhold Books 


Current information on all aspects from twenty-four specialists . . . 


MANUFACTURE OF SULFURIC ACID 


ACS Monograph No. 144 


edited by WERNER W. DUECKER, Texas Gulf Sulphur Company 


and JAMES R. WEST, Mellon Institute 


Now after many years’ anticipation, the only book in 
English covering this fundamentally important topic. 
Twenty-four specialists provide thorough, up-to-date 
descriptions of the modern sulfur burning contact plant 
and its modifications for other raw materials in this 
new monograph. It is the only current treatment of 
sulfuric acid manufacture as practiced in the U. S. In 
addition, the book presents significant information on 
present-day economics; industry trends; the contact 
and sludge acid processes; waste acid reclaiming; han- 
dling, storing and shipping raw materials; sulfur purif- 


CONTENTS: Review of the Sulfuric Acid Industry; History 
of the Manufacture of Sulfuric Acid; Brimstone as Raw 
Material for Acid Manufacture; Sulfide Ores As Raw Ma- 
terials for Manufacture of Sulfuric Acid; Other Raw Ma- 
terials for Acid Manufacture; Sulfur Melters; Separation 
of Impurities from Sulfur; Sulfur Burners; Pyrites and Sulfide 
Ore Burners or Roasters; Cleaning, Cooling and Drying of 
Gases; Chamber Process for Manufacture of Sulfuric Acid; 
The Theory of the Contact Sulfuric Acid Process; Contact 
Masses in Practical Use; Practical Aspects of the Contact 


1959, 475 pages, $12.50 


cation; equipment and practices; concentrating acd; 
gas treatment; minimizing air pollution; health and 
safety measures; and handling, storing and shipping. 
Special topics appearing for the first time are cost com- 
parisons of the contact process using different raw 
materials, the treatment of stack effluents, and modern 
theory of the catalysis in contact converters. The edi- 
tors and authors cover every conceivable aspect of their 
subject from the viewpoint of long and outstanding 
experience. 


Sulfuric Acid Plant; Modern American Contact Plants; 
Other Methods of Making Sulfuric Acid; Recovery of Sulfuric 
Acid from Inorganic Waste Materials; Recovery of Sulfuric 
Acid from Organic Waste Materials; Concentrating Sul- 
furic Acid; Processing of Waste Gases from Sulfuric Acid 
Plants; Economics of the Sulfuric Acid Industry; Potential 
Health and Safety Hazards and Their Control; Handling, 
Storing and Shipping of Sulfuric Acid; Analytical Procedures 
Used in Sulfuric Acid Plants; Appendix. 


CHEMISTRY OF PLANT GUMS AND MUCILAGES 
ACS MONOGRAPH No. 141 


by F. Smrru, Professor, Institute of Agriculture, University of Minnesota 
and R. Montcomenry, Associate Professor, Dept. of Biochemistry, State University of Iowa 


1959, 600 pages, $15.00 


HANDBOOK OF INDUSTRIAL RESEARCH MANAGEMENT 
edited by Cart HeyeEL, Management Counsel, with contributions by over thirty-three experts 


1959, 520 pages, $12.00 


PERFORMANCE OF LUBRICATING OILS, Second Edition 


ACS MONOGRAPH No. 143 


by H. H. Zumema, Product Applications Department, Shell Oil Company 


AMINO RESINS 
Reinhold Plastics Applications Series 
by Joun F. Buais, Chemical Consultant 


INTRODUCTION TO RUBBER TECHNOLOGY 
A publication of the Rubber Division of the ACS 


1959, 217 pages, $7.00 


1959, 256 pages, $4.95 


edited by Maurice Morton, Director, Institute of Rubber Research and Professor of Polymer Chemistry, 


University of Akron 


1959, 600 pages, College Edition $8.35 


Send today for your On- AAfeproval copies 
REINHOLD PUBLISHING CORPORATION, Dept. M-575, 
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430 Park Avenue, New York 22, N. Y. 
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NEW BAUSCH & LOMB 
STEREOMICROSCOPES 


City 


BAUSCH & LOMB OPTICAL CO. 
66148 Bausch Street, Rochester 2, N. Y. 


CZ Send me new B&L Stereomicroscope Catalog D-15. 
C Schedule a demonstration at my convenience. 


Name, Title 
Company 
Address 


give you 


Si & REO 


CONTINUOUSLY 
VARIABLE POWER 


Here’s a completely new optical concept to speed 
and simplify work requiring 3D views. Just turn 
the magnification knob and watch the crisp stereo 
image zoom to the exact size you need. Not just 
a few fixed powers, but any power within the wide 
stereo range. The newest step forward to faster, 
easier 3D work .. . exclusive with Bausch & Lomb. 


Featuring Exclusive POWER POD Design Concept 

e Sealed to prevent dust and foreign matter 
from entering optical system! 

e No nosepiece! 

e No individual objectives... 
no objectives to change! 

e No image jump! 

e No image blackout! 


Featuring NEW LOW PRICE 


... about one-third lower than previous line! 


America’s only complete optical source 
... from glass to finished product 
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NOW! 


Tse series of articles presents a survey of the basic principles, 
characteristics, and limitations of those instruments which find important ap- 
plications in chemical work. The emphasis is on commercially available 
equipment, and approximate prices are quoted to show the order of magnitude of 
cost of the various types of design and construction. 


Chemical Instrumentation 


S. Z. LEWIN, New York University, Washington Square, New York 3, N. Y. 


6. Recording Devices 


It is the object of chemical measuring 
instrumentation to sense a property of a 
system, such as temperature, pressure, 
hydrogen-ion activity, ete., and convert it 
into a form that can be recorded as useful 
data by the chemist. The output of the 
instrument, which is termed the “read- 
out,’’ may take a great variety of forms, 
including mechanical, optical, and elec- 
trical effects. One of the most character- 
istic features of modern instrumentation is 
the widespread use of specialized devices 
that make the recording of read-out signals 
automatic, continuous, and rapid. These 
devices are called recorders, and they have 
played a large role in the revolution in lab- 
oratory instrumentation that has occurred 
in the past two decades. 


Basic Construction 


The fundamental components of a re- 
corder are represented schematically in 
Figure 1. The signal from the instru- 


AMPLIFIER 


DEFLECTION 
SYSTEM 


| 


WRITING 
MECHANISM 


CHART TIME 


RECORD XIS 


Figure 1. The fundamental component parts of 
Grecording device. 


ment, which is the input to the recorder, 
may require amplification before it can 
actuate the deflection system. This am- 
jlifier may not only be necessary to * ‘se 
the amplitude or power of the input =g- 
ual, but may also convert that signal into a 
nore useful form; e.g., a de input may be 
“chopped” into ac, an ac signal may be 
rectified or demodulated, the wave form 
and frequency of an ac signal may be trans- 
formed, ete. The output of the amplifier 


is then utilized to move a writing mecha- 
nism. This may consist in the movement 
of a pen holder, the deflection of a mirror 
from which a light beam is reflected onto a 
photosensitive surface, or the rotation of a 
motor that drives a writing instrument. 
The writing instrument may also take a 
variety of forms, including a capillary- 
feed or ball-point pen on conventional 
paper, a stylus on heat-, chemical-, 
or pressure-sensitive paper, a light beam on 
photosensitive paper, or a digital printer. 
The writing mechanism produces a record 
on a chart, and for convenient interpreta- 
tion of the data, the chart is usually 
driven at a constant rate, so that the data 
is spread out on a linear time axis. 


Figure 2. Schematic diagram of a D’Arsonval 
meter movement modified for pen-and-ink re- 
cording. 


There is currently available a very great 
variety of recorders that can be used for 
laboratory purposes. These cover a wide 
span of capabilities and prices, ranging 


feature 


Direct-Writing Recorders 


The simplest and cheapest recorders are 
those in which a writing mechanism is 
directly attached to a standard D’ Arsonval 
meter movement, so that the meter needle 
deflection is used to create the written rec- 
ord. A diagrammatic sketch of this type 
of recorder is shown in Figure 2. These 
recorders are relatively inexpensive ($200 
to $400), and can be used for recording 
data in any application where a milliam- 
meter or voltmeter would be employed. 
Since the meter coil moves the writing 
pen, the minimum current that can be re- 
liably recorded is limited by the inertia 
and friction due to this mass. For prac- 
tical purposes, these recorders are generally 
not used for greater sensitivies than 1 
milliampere full-scale deflection, although 
direct-writing instruments are listed by 
manufacturers with sensitivities as great 
as 50 microamperes full-scale. With any 
given meter movement it is, of course, pos- 
sible to record larger currents than that of 
the basic full-scale sensitivity by attaching 
an appropriate shunt (i.e., parallel resist- 
ance) across the instrument. Voltage 
ranges higher than the minimum voltage 
characteristic of the basic movement are 
obtained by the use of multipliers (i.e., 
series resistance ). 


Deflection Systems 


A cross-sectional view of the writing 
mechanism of a typical direct-current 
milliammeter recorder is shown in Figure 3. 
This is the graphic recorder of the Ester- 
line-Angus Co., Indianapolis 6, Indiana, 
and is available in 0-1 ma and 0-5 ma 
basic movements. The pen feeds ink 
onto the chart paper by capillary rise in 
the fine tubing of the pen element. Drain 
tubes below the inkwell carry away spilled 
ink and keep the meter coil and magnet 
air-gap free of extraneous material. In 
this device, the pen point lies on the radius 
of a circle, the center of which is the verti- 


Figure 3. Cross-sectional view of the writing mechanism of the Esterline- 


Angus Co. graphic recorder. 


from devices that require large input sig- 
nals to others that draw less than a 
micromicrowatt from the input signal; 
from recorders costing less than $100 to 
some priced at several thousands of dol- 
lars. Rates of chart travel from inches 
per day to hundreds of feet per minute are 
commercially available; every type of 
chart ruling, from linear to hyperbolic 
functions, can also be obtained from com- 
mercial sources. 
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cal axis of the meter coil. Hence, as the 
meter deflects, the pen draws the arc of a 
circle on the chart paper. A typical chart 
record is shown in Figure 4. To permit 
visual interpretation of these records, the 
chart paper is ruled so that one of the co- 
ordinates is curved with the radius of cur- 
vature of the deflecting system. 

The utilization and evaluation of charts 
of the type shown in Figure 4 requires 
considerable mental gear-shifting on the 


_— 
INPUT | 
SIGNAL. | 
PEN ELEMENT 7 
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part of persons accustomed to the use of 
rectilinear graphs. Consequently, con- 
siderable effort has been expended in de- 


— 


SS 


Figure 4. Examples of the chart paper used 
with curvilinear recording devices. 


vising systems for producing a rectilinear 
tracing with this intrinsically curvilinear 
deflection mechanism. 

Figure 5 shows the principle of the 


mechanical linkage employed by Texas 
Instruments, Inc., Houston, Texas, to 
convert curvilinear motion into a rectilin- 
ear displacement. The pen arm is repre- 
sented by the line MT, with the writing 
point at T. The axis of the galvanometer 
is at G, and as the galvanometer coil de- 
flects, the point P travels along the arc of a 
circle described about G as the center. As 
P deflects, one end of the pen arm, M, is 
constrained to move in a track toward or 
away from G. Under this condition, the 
pen point, T, can only move up and down 
along a line perpendicular to the track of 
M. Thus, the curvilinear motion of P is 
transformed into a rectilinear motion of T. 


Figure 5. Linkage system used by Texas Instru- 
ments to convert curvilinear motion into rectilinear 
deflection. Gis center of galvanometer coil; PG 
is swinging galvanometer arm; MT is pen writ- 
ing arm; Tis pen point. PM = PT = PG. Alter- 
natively, same effect is achieved if PG/PM = 
PM/PT. 


The Curtiss-Wright Corp., Carlstadt, 
New Jersey, uses a different form of recti- 
linear linkage, as illustrated in Figure 6. 


In this arrangement, the deflection of tie 
galvanometer coil is coupled through .in 
auxiliary rotating wheel to the pen point, 
to give the desired trigonometric conver- 
sion. 


METER 
MOVE MENT 


AUXILIARY 
WHEEL 


¢ 


Figure 6. Principle of curvilinear-to-rectilinear 
linkage used in Curtiss-Wright recorders. 


A unique approach to this problem has 
been adopted by Massa Laboratories, 
Inc., Hingham, Massachusetts, who have 
altered the design of the galvanometer coil 
movement itself, as illustrated in Figure 7. 
Current flowing through the coil causes it 
to be pulled into the magnet air-gap, pro- 
ducing a to-and-fro motion instead of the 
angular rotation typical of the D’ Arsonval 


(Continued on page A732) 


ARR Calorimeters 


g 


insulating jacket. Can be equipped with 
either single or double valve, Parr self- 
sealing oxygen bombs. Excellent for 
routine tests of coal, petroleum products 
and foodstuffs, also for student? instruc- 
‘tien in calorimetry. 


PARR INSTRUMENT CO. 


Widely used for both routine and research 
calorimetry. 


MOLINE, ILLINOIS 


. . . For determining 


petroleum products, especially 
pressed oxygen is not readily evailotie. 


Ask your Parr Dealer or write direct 


| 
- 
4 
P 
: 
Series 1300 Series 1200 Series 1400 
eee | PLAIN TYPE with non-metallic, dead-air ADIABATIC TYPE with brass water jacket PEROXIDE BOMB type uses sodium per- 
enclosed in plastic veneered wood case. oxide powder instead of oxygen. 
Can be equipped with any of several Parr metallic, dead-air insulating jacket is simi- 
Oe | : self-sealing oxygen bombs. Suitable for lor to Series 1300. Recommended ‘or 
a Bie - either adiabatic or isothermal operation. routine tests of coal, coke and certcin 
for complete information and prices, q 
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DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES 


Analytical Balances for Modern Laboratories 


METTLER produces many fine weighing instruments for a variety 
of uses, but the analytical balance still is the principal item in the 
manufacturing program. Listed below, for the convenience of the 
analytical chemist, are the basic analytical balances made by 
METTLER. Note: The precision shown represents the standard de- 


viation calculated from the results of repeated weighings of one 
and the same object. 
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val TYPE H-15 STANDARD ANALYTICAL BALANCE TYPE B-5 STANDARD ANALYTICAL BALANCE 
rakes Air damping; plastic housing; Air damping; metal housing; 
Capacity: 160 g; optical range: 200 mg; Capacity: 200 g; optical range: 115 mg; 


Precision: +0.03 mg; Price: $770.00 


Precision: +0.03 mg; Price: $895.00 


TYPE H-16 SEMI-MICRO BALANCE 
Air damping; plastic housing; 
Capacity: 80g; optical range: 200 mg; 
Precision: +0.01 mg; Price: $895.00 


TYPE B-5 C 1000 HIGH-CAPACITY BALANCE 
Air damping; metal housing; 
Capacity: 1000 g; optical range: 115 mg. 
Precision: +0.1 mg; Price: $1450.00 


TYPE B-6 SEMI-MICRO BALANCE 
Air damping; metal housing; 
Capacity: 100 g; optical range: 115 mg; 
Precision: +0.01 mg; Price: $995.00 


BALANCE 


TYPE M-S MICRO BALANCE 


Air damping; metal housing; All units are available for weighing objects 
Capacity: 20 g; optical range: 20 mg; suspended below the balance. Some units with 
Precision: +0.001 mg; Price: $1380.00 higher weighing chamber. Price upon request. 


Write today for the literature file containing complete spe- 
cifications on these and all other fine METTLER balances. 
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is the fact that the writing mechanism is of 
very low inertia; it is possible to record 


ducing the chart record. The galvanom- 
eter deflection, being rotational, would tend 
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meter. The linkage transmits the motion 
of the coil to the marking pen, producing 
linear displacements on the chart, as 


shown. 


SLIDING PEN CARRIAGE 


GUIDE PIN 


Linear 
“PATH OF 

CURRENT 
VERTICAL 


SHAFT 


Figure 7. Design of galvanometer and pen 
linkage used by Massa Laboratories to give rec- 
tilinear recording. 


Another novel approach to the construc- 
tion of a rectilinear galvanometer recorder 
has recently been announced by the Swed- 
ish firm Elema-Schénander (U. S. Agent: 
Siemens New York, Inc., 350 Fifth Ave., 
New York 1, N. Y.). The schematic dia- 
gram is shown in Figure 8. A very small 
nozzle, weighing less than a milligram, is 
attached to the galvanometer coil. As the 
coil deflects, in response to the flow of cur- 
rent through it, the nozzle is turned. A 
fine jet of specially filtered ink is forced 
through the nozzle at high pressure, and 
impinges on the moving chart paper, pro- 


Figure 8. Ink-jet recorder system of Elema-Schonander. 1, galvanometer; 2, nozzle; 3 


jet; 4, amplifier; 5 writing liquid; 6, pump. 


to produce a displacement on the paper 
that differs from linearity in proportion to 
tan a, where a is the angular deflection. 
However, this galvanometer consists of a 
single loop of wire, and the angular deflec- 
tion is not linear with respect to the input 
current, but deviates in proportion to cos 
a. Hence, the relative error in the linear- 
ity is proportional to sin a/a, which is 
practically constant up to about 25 de- 
grees. 

The principal advantage of this recorder 


current or voltage variations occurring as 
rapidly as 1000 cycles per second (i.., 
speed of response to changes is 1 millisec- 
ond). The recorder is called the Oscillo- 
mink; the two-channel model is priced at 
$1612. 


Writing Mechanisms 


Several kinds of writing mechanisms are 
encountered in commercial direct-writing 


(Continued on page 734) 


A732 / Journal of Chemical Education 


anisms. . 


efficiently. 


aloe scientific piision of a. s. ALOE COMPANY 


5655 Kingsbury e St. Lovis 12, Missouri 
Fully-Stocked Divisions Coast to Coast 


Aloe-Narda Ultrasonic 
Cleaning Equipment is 
Fast / Low Cost / Efficient 


The right generator plus the proper transducerized tank 
furnishes the ideal ultrasonic system for cleaning almost any- 
thing you can think of . . . Glassware, hot lab apparatus, medical 
instruments, electronic components, optical and technical mech- 
. and so on. Whatever the problem, these ultrasonic 
systems can be the answer to doing it faster, cheaper, and more 


To determine the exact model you need, write 
for prices and more details, now. 


Operation is simple and easy. Just plug into any 115V, 60 
cycle outlet. Fill the tank. Add detergent. Flip the switch. 
Immediately, swift precision cleaning economies are your’. 
Excellent for other purposes too — like brightening, polishing, 
decontaminating, pickling, deburring, plating and degassing. 
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DEMOCRITUS: 460 B.C. Orig. engraving by William Blake after a painting by Rubens 


like ours, 


is the ATOM... 


DEMOCRITUS 


was the 


FIRST MAN... 


NOT ADAM! 


he gave us a start in the 
"STATE of the ART” by 
first postulating the atom 


At ATOMIC ASSOCIATES, our art 
today is to bring you, the educator, 
a complete and integrated line of 
“TEACHING-AIDS" for NUCLEAR 
EDUCATION. 


The nuclear trained specialists of ATOMIC ASSOCIATES, INC. represent 
the leading manufacturers of quality instruments for nuclear research: 


Baird-Atomic model 123 Scaler used in hundreds 
of educational institutions throughout the world. 


West Merrick Road 


Valley Stream, N. Y. 


BAIRD-ATOMIC, INC. 


ATOMIC 
ACCESSORIES, INC. 


APPLIED 
PHYSICS CORP. 
Through these companies, ATOMIC 
ASSOCIATES makes available a com- 
plete selection of instrumentation and 
accessories for training and research. 


a 
SYMPOSIUM 
on 
NUCLEAR 


RADIOISOTOPE TRAINING 
will be held January 15, 1960, in 
New York City. Write for details. 
Representatives throughout the United States : 
ATLANTA BOSTON CHICAGO DALLAS 
DETROIT LOS ANGELES * NEW YORK PHILADELPHIA 


PITTSBURGH * SAN FRANCISCO * WASHINGTON, D.C. 
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recorders. The most common is the pen- 
and-ink device, utilizing either a low-vis- 
cosity ink with capillary-action feed, or a 
high-viscosity ink with a ball-point pen. 
The latter requires a relatively high pres- 
sure contact of the pen against the paper, 
and is applicable only if large deflection 
forces are available from the pen-drive 
mechanism. The capillary-feed pen mech- 
anism is shown in outline in Figure 3. 
In some cases, the ink cartridge is a her- 
metrically-sealed unit, so that evapora- 
tion and spillage are avoided. Cartridges 
are disposable, and are available in various 
colored inks. A source of supply of in- 
strument pens for many makes of record- 
ers is the American Recording Chart Co., 
Los Angeles 22, California. 


FRICTION 
CONTACT 


METALIZED 


PAPER 


Figure 9. Inkless writing system employed by 
Curtiss-Wright. Electrolysis current passing 
through stylus at point of contact on paper oxi- 
dizes away the zinc coating at that point. 


In some recorders, the chart record is 
produced by electrochemical reaction. 
For example, the inkless writing system of 


Curtiss-Wright recorders utilizes zinc- 
coated paper and a metal stylus, as illus- 
trated in Figure 9. Current flows from 
the power supply through the metal con- 
tact where it touches the paper, oxdizing 
the metallic zinc coating at that point. 
Thus, a transparent trace is produced on 
an opaque background. Approximately 
10 milliamperes flows through the stylus; 
the thickness of the trace can be con- 
trolled by regulating the magnitude of the 
current. 

A line of graphic recorders based on 
electrosensitivie paper is produced by 
Alden Electronic and Impulse Recording 
Equipment Co., Westboro, Massachu- 
setts. In these, a fine stainless steel wire 
serves as the stylus. Where it touches 
the paper, the power supply causes an elec- 
trolysis current to pass, and ferric ions 
are generated. These ions react with a 
dye at the surface of the paper, producing 
a sepia-colored trace. 

Electric-writing styli tend to be lighter 
than pen-and-ink mechanisms, and hence 
can respond to more rapidly varying in- 
put signals. Plugging up of the pen cap- 
illary is a frequent source of trouble, as is 
the evaporation and splashing of ink. 
These problems are avoided by the electric 
techniques; however, the latter require 
special papers that are 4-10 times more 
expensive than ordinary chart papers. 
Heat-sensitive papers are also occa- 
sionally used in recorders. A stylus is 
employed with an electrically-heated tip; 
where this tip touches the chart, chemicals 
impregnated in the paper underge color- 
producing reactions. This type of writing 


mechanism requires a greater pressure f 
the stylus against the chart than dovs 
the electric type. The paper used with 
heated styli is more expensive than th:t 
used for ink-writing pens. 

Photographic papers have long ben 
used with galvanometer recorders in whi: h 
a light beam is the deflected agenc .. 
They have the obvious advantage of hiyh 
speed and complete freedom from inert | 
and frictional interaction with the defi »- 
tion mechanism. However, they require 
that the recorder be loaded in a dar- 
room, and the paper must eventually 
developed and fixed with the standard ph.o- 
tographic chemical solutions.. Recent'y, 
a number of recorders have become av:iil- 
able in which the inconveniences and ‘e- 
lays involved in the wet processing of ph.o- 
tographic papers have been eliminated. 
For example, the Honeywell Visicorde:s, 
made by Heiland Division of Minneapolis- 
Honeywell, Denver, Colorado, use Kodak 
Linagraph Direct Print paper. This paper 
(buff-colored) is insensitive to visille 
light, but is turned blue on exposure to 
ultraviolet light. Thus, a high intensity, 
mercury-vapor u.v. lamp serves as the 
light source within the recorder, and the 
record prints out directly into a normally- 
lighted room. Since these are photo- 
graphic recorders, they can follow high 
speed signals, up to 5000 cycles per sec- 
ond; and the chart speed can be as fast as 
14 feet per second. 

Pressure-sensitive papers are used with 
a “chopper-bar’’ type of writing mecha- 
nism to produce permanent records. An 
example of this kind of recorder is the 


PROJECTO-LAB....,; 


NEW WAY TO TEACH SCIENCE | 


See Lab Experiments IN ACTION | 
. . . Projected on SCREEN 


ERE is the new, low-cost, 35mm Overhead 
Lab Projector that’s revolutionizing the 
teaching and learning of Chemistry and 


Biology. PROJECTO-LAB projects an ac- 
tual, on-the-spot, chemical experiment on 
screen so students can actually see it, greatly 
magnified, as it progresses! 

PROJECTO-LAB is ideal for group viewing. 
All members of class or group see experiment 
at same time. 


be sure they are understood. And PRO- 


JECTO-LAB avoids individual experiments 


with the possibility of student errors, accidents 
and waste of expensive materials. It also has 
similar uses in Biology classes and labs. 


PROJECTO-LAB was developed in coopera- 
tion with Dr. Wm. R. Shaw, Associate Pro- 
fessor of Chemistry at University of Texas, and 
is widely used by traveling Science teachers. 
It can be used vertically or horizontally—and 
can also be used as a micro-projector with 
higher magnification lens, which is supplied. 
Operation is easy; simply place chemicals in 
transparent plastic cells, set them in PROJEC- 
TO-LAB rack and project their enlarged image 
on screen. 


ORDER BY STOCK NUMBER. . 


EDMUND SCIENTIFIC Co. 
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Instructor can point out impor- | 
tant phases and reactions as they occur—and | 


: 


PROJECTO-LAB comes with a 3-element 
80mm focal length f/3.5 anastigmat lens and a 
fast 20mm focal length, 4-element f/1.2 lens 
for microslide projection use. Also you get 


Prism erecting sy .. %& ial elevated 
slide and specimen projection stage; standard 
35mm, 2” x 2” slide carrier; 35mm strip film 
holder. Additional accessories available— 
water cooled stage; polarizing filters; petri 
dishes; miniature test tubes and holders; gas 
absorption apparatus; electrolytic cells and 
many others. 

Stock No. 70,230-ET 


$45.00 Postpaid 


SEND FOR OUR 


FREE CATALOG! “ET” 


128 PAGES! FEATURING OVER 1000 OP- 
TICAL, SCIENCE, and MATH BUYS 


MANY TEACHING AND LEARNING AIDS! 


Components and instruments for 
Lab, school or home use. 


Optics for the space era 
...Satellite Scopes, Astronomi- 
cal Telescopes, etc. 


MANY ON-THE-JOB HELPS 
.. QUALITY CONTROL 
AIDS! 


Write for this amazing Catalog! You won't 
be sorry. 128 pages—hundreds of illustra- 
tions, charts, diagrams. A treasure-house of 
optical information .. bargains galore. Optics 
for industry! Science and math learning and 
teaching aids. Scopes for observing Satellites, 
Moon, Planets, Rockets. Optics for research 
labs, experimenters, hobbyists! Instruments for 
checking, measuring—to speed your work, im- 
prove your quality. We give you FACTS, no 
fluff. Tell you what it is—how it works—where 
it’s used! 
COMPARATORS, MAGNIFIERS 
MICROSCOPES 

Countless war surplus bargains—ingenious 0) tical 
tools from foreign lands. Thousands of optical 
components: Infrared tel P perscopes, 
microscopes, magnifiers, lenses, prisms, 
mirrors, ies of all descrip‘ions. 
Shop the Catalog of America’s greatest 0))tical 
mart. 


Request FREE Catalog “ET” 


. SEND CHECK OR MONEY ORDER . . . SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY 
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Rustrak of Rust Industrial Co., Manches- 
ter, New Hampshire. This class of re- 
corders consists of a conventional D’ Arson- 
val meter movement, with a flat pointer 
that deflects across the chart paper, its 
broad side being parallel to the paper. 


STRIKE 


R 


CHOPPER 
CAM 


GALVANOMETER 
MOVEMENT & 

CHART 

FEED 


Figure 10. Chopper-bar recorder design. The 
striker is caused periodically to clamp the meter 
needle against the pressure-sensitive paper, 
marking the deflection at the moment of clamp- 


ing 


Once each two seconds a cam (or solenoid, 
or equivalent mechanism) presses a striker 
against the paper, clamping the needle 
onto the paper at a point corresponding to 
its deflection. This produces a small dot 
at that point, and as the process continues, 
a line consisting of many of these dots is 
drawn. The trace is due to the punctur- 
ing of a special coating on the paper sur- 
face by the pressure of the metal contact. 
This type of writing mechanism is conven- 
ient, but it is inherently much slower than 
the ink and electric writing types. 


servomechanism Recorders 


A direct-writing recorder utilizes the 
force developed in a meter coil by the 
electromagnetic interaction between coil 
and magnet, or an equivalent component, 
to operate the deflection mechanism. 
Unless that mechanism is based on the 
weightless light beam, the force needed to 
produce the deflection is considerable, and 
small signals cannot be so recorded. Light- 
beam galvanometers (generally called os- 
cillographs) can handle extremely small 
signals, but they are both very expensive 
(ca. $1000-$3000) and delicate, and leave 
much to be desired for routine use under 
avariety of laboratory conditions. 

One of the most significant and far- 
reaching factors in chemical instrumenta- 
tion has been the development of the tech- 
nique of automation by means of the 
servomechanism principle. Application of 
this principle to the design of recorders 
has led to the production of instruments 
that have had profound effects on chemical 
laboratory work. There are now dozens 
of important instruments in which a servo- 
mechanism recorder is an integral part; 


(Continued on page A736) 


New Answer... 


to Precise Polarography 


Easy to Use Recording Electro-Polarizer by 
American Optical Gives Accurate Analyses Fast ! 


This newly developed instrument fills the need for a 
polarographic unit well suited for a variety of qualitative 
and quantitative applications in industrial chemistry as 
well as biological, medical, organic, inorganic and physical 
chemical analyses. 


Now you can select any polarization range or rate you 
desire with complete confidence. Voltages are set against 
a standard cell and the recorder calibrated to insure con- 
sistency of results. In addition, an instantaneous clutch 
release gives you an exact syncronization of chart to span 
voltage drive. 


Small, compact and portable . . . only 45 pounds, the lightest 
instrument of its kind sold today. And when you compare 
costs you'll see that the AO Recording Electro-Polarizer is 
really inexpensive. 


Contact your AO Representative now. He will be glad to 
arrange an instructive demonstration of all the features 
which are unique to this fast, versatile instrument. 


Recording Electro-Polarizer. 
NAME. 


Please send full information on the AO 


Volume 36, Number 12, December 1959 / A735 


7 
ith 
Cv. 
ly. — oy — 
'|METER 
= 
to 
igh 
as 
. 
ith 
ha- 
An 
the 
DS! 
J 
: 
on’t 
tra- 
of 
tics 
and 
tes, : 
rch 
for 
im- 
no 
ical : 
ical 
pes, 


Heavily reinforced bulb 
cuts down breakage. 
Complete range. 

Only 6 inches long and 
will not upset beakers. 


REINFORCED 


Reference ........Page 28 
of the Ealing 
Catalog for 
complete 
description of 
this outstanding 
instrument. This 
is just one of 
the more than 
300 instruments 
for the physical 
sciences offered 
exclusively by 
Ealing. 


THE 


EALING 


CORPORATION 


37 University Road 
Cambridge 38 
Massachusetts 


@ a Baird-Atomic Affiliate 
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e.g., spectrophotometers, gas chromato- 
graphs, radiation scalers, temperature re- 
corders, etc. 

The servomechanism principle can be 


Figure 11. Simplified diagram of a self-balanc- 
ing potentiometer. 


illustrated by means of a simple example; 


in Figure 11 is shown a schematic diagram 


of a self-balancing potentiometer circuit. 
If the potentiometer (upper left portion of 
circuit, with Zz the unknown voltage and 
E>» the slidewire current source) is unbal- 
anced, there is an unbalance signal (i.e., 
a current) flowing between points A and B. 
The direction of this current depends upon 
the direction of the potentiometer unbal- 
ance, viz., if the slidewire contactor is 
above the balance point, the current will 
be in one direction, if below the balance 
point, the current will be in the opposite 
direction. This unbalance current is 
converted to ac by the electromechanical 
chopper, and fed into the amplifier. The 
output of the amplifier is an ac voltage 
that is applied to one of the sets of coils 
(e.g., the stator) of a phase-sensitive, re- 
versible motor. The other set of coils 
(e.g., the rotor) is connected to the line 
ac, and always has a fluctuating magnetic 
field associated with it. Consequently, 
the rotor will turn only if both stator and 
rotor are energized by alternating signals 
that are out of phase with each other. In 
the present iristance, the rotor will turn 
only if there is an unbalance signal coming 
The direction 
in which the rotor turns depends upon the 
phase of the ac output of the amplifier; 
if this signal leads the line ac in phase, the 
rotor will turn in one direction, if it lags 
behind the line, the direction of rotation is 
reversed. The rotor shaft is mechanically 
linked to the slidewire contactor so that 
rotation of the shaft drives this contactor 
along the slidewire. The mechanical link- 
age is so arranged that the direction of 
drive of the sliding contactor is always in 
the sense that will reduce the amplifier output 
signal. That is, if the contactor happens 
to be above the balance point, the poten- 
tiometer unbalance signal will be of such 
a phase with respect to the line ac as to 
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BARIUM 
CHLORANILATE 


GIVES SENSITIVE DETERMINATION 
OF SULFATE IN LESS THAN /2 HOUR 


You can make a complete and pre- 
cise sulfate analysis in Jess than half 
an hour and eliminate 24-hour grav- 
imetric procedures, which require 
precipitates to stand overnight. 
HOW? 

By adding Fisher Barium Chloran- 
ilate to a buffered pH solution con- 
taining the sulfate, and measuring 
the liberated, deep purple acid- 
chloranilate colorimetrically. 


Among the advantages of this technique 
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@ More rapid, sensitive sulfate deter- 
mination 


@ Precise and accurate to approxi- 
mately +1% 

@ Drying and weighing of precipitate 
eliminated 

@ Usable for all sulfur determinations 


Catalog No. B-412, Fisher Certified 
Barium Chloranilate, $11.20 per 
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A data sheet describing the 
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turn the motor in the direction that will 
move the contactor down. If the con- 
tactor is below the balance point, the un- 
balance signal will be opposite in phase to 
the previous case, and the motor drives 
the contactor upward, again toward the 
balance point. 

Thus, it will be noted that the deviation 
of the potentiometer from balance pro- 
duces a signal that sets in motion a chain 
of events the consequence of which is to 
move the slidewire contactor in a direction 
that reduces that signal. The contactor 
therefore continually seeks the balance 
point, for that is the only position in which 
the motor is not energized. 

The basic principle of the servomecha- 
nism may be generalized in the schematic 
form shown in Figure 12. The signal to 
be measured is compared with a reference 
standard, and the difference is presented as 
an error signal to an amplifier, the output 
of which activates a signal generator to 
produce a correction signal that is applied 
to the source in such phase as to cancel the 
error signal. 


REFERENCE 
SIGNAL 


CORRECTION 
SIGNAL 


AMPLIFIER 


SIGNAL GENERATOR 


Figure 12. Generalized representation of the 
principle of the servomechanism. A correction 
signal is generated and fed back to the source 
in such phase as to cancel the error signal. 


This servomechanism principle is ap- 
plied in recorders in several forms. In 
potentiometric recorders, the deflection 
system is the servo-motor, and a pen is 
driven across a chart of paper by the same 
drive shaft that causes the potentiometer 
slidewire contractor to seek the balance 
point. The common linkage between pen 
and slidewire contactor is shown sche- 
maticaily in Figure 13. Since the servo- 
motor can deliver large torques, the pen- 
writing mechanism can be as large and 
heavy as is desired; ball-point pens can 
be used in place of the capillary-feed type. 

In bridge recorders, the error signal is 
the unbalance voltage of a Wheatstone 
bridge, and the servo system automatically 
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GAS BALLAST PUMPS BY LEYBOLD 
Famous for Design, Quality and Dependability 


Leybold is known the world over for outstand- 
ing design, workmanship and quality. The 
Leybold name is your assurance of trouble-free 
satisfaction, superior pump performance and 
extra years of service. 


Gas Ballast Prevents Condensation 


The Leybold Gas Ballast design actually pre- 
vents condensation of vapor in the pump be- 
fore it can occur. It eliminates contamination 
of pump oil by condensed vapors; prevents 


SINGLE-STAGE 
ROTARY VANE 
GAS BALLAST PUMP 


contamination from lowering ultimate pres- 
sures ; and reduces oil changes and maintenance. 
The Leybold Gas Ballast system is far superior 
to conventional methods that merely minimize 
the harmful effects of condensation. 

Leybold pumps can be operated with or with- 
out the gas ballast feature so that you get the 
advantages of both gas ballast and oil-sealed 
rotary vane pumps. 

Write for a complete, ‘illustrated catalog of 
Leybold Gas Ballast Laboratory Pumps. 


Free Air Speed, 33 liters/min~ 

Ultimate Vacuum, mm Hg 
With gas ballast, 6x10-! 
Without gas ballast, 2x10-3 

No. CE352-71, ea..$155.00° 


TWO-STAGE | 


ROTARY VANE ¥ 
GAS BALLAST PUMP 
Free Air Speed, 33 liters /min 
Ultimate Vacuum, mm Hg 
With gas ballast, 1x10-2 
~ Without gas ballast, 2x10-5 


No. C£352-74, ea.. $215.00 


SINGLE-STAGE 
ROTARY VANE 
GAS BALLAST PUMP 
Free Air Speed, 100 liters /min 

Vacuum, mm Hg 
With gas. ballast, 6x10-! 
Without gas ballast, 2x10-3 
No. CE352-76, ea.. $315.00 


TWO-STAGE 


‘ROTARY VANE 
GAS BALLAST PUMP 
Free Air Speed, 100 liters /min. 
ate Vacuum,mm Hg 
With gas ballast, 1x10-? 
Without gas ballast, 2x10-5 
No. CE352-78, ea. .$425, 
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Unretouched photographs taken during the incineration 
of S&S Ash-Free Analytical Filter Paper 


credible 2. Ash at end stage of incineration. 3. Crucible after completed incineration. 


* $&S Ash-Free Analytical Filter Paper. 


Ask for S&S “Ash-Free” Analytical Filter Papers 


For many years S&S Ash-Free Analytical Filter 
Papers have been known for their extremely low 
ash content. They have been the choice of 
chemists who must have the most precise work- 
ing tools. 


To our knowledge, there is no filter paper with 
lower ash content on the market. In fact, ash con- 
tent of S&S Quantitative Papers is considerably 
lower than all other papers we have tested — less 
than 0.0072. 


MAKE YOUR OWN TESTS 
with a 

FREE S&S SAMPLER 

Mail the coupon for a free S&S Filter 


Paper Sampler made up of many grades. 
There is no obligation. 


And, improved S&S methods of research coupled 
with rigid quality control methods, assure mainte- 
nance of S&S low ash standards lot after lot, for 
unsurpassed precision. 

Ask your laboratory supply house for S&S Analyti- 
cal Filter Papers—the finest, most precise filter 
paper you can specify. Yet S&S quality costs no 
more. If you would like to receive a free S&S 
Filter Paper Sampler, described on this page, just 
mail the coupon below. 


Carl Schleicher & Schuell Co. 
Dept. C-711J Keene, New Hampshire 
Gentlemen: 

Please send me, free, an S&S Filter Paper Sampler. 
Name. 
Company. 
Address 
City. State 


a HIGH! QUALITY ANALYTICAL FILTER PAPERS 
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seeks to balance the bridge, simultaneously 
driving a pen in synchronism with the 
bridge balance adjust. Several other 
types of servormechanism recorders will 
be described later. 

By the use of negative feedback sta- 


MEASURING 
SLIOEWIRE 


REFERENCE 


mental situation. Direct-writing D’Ar- 
sonval recorders are appropriate for cur- 
rents of the order of milliamperes, or poten- 
tials of the order of volts, and for de to 
low-frequency ac signal variations. Servo- 
mechanism recorders are suitable for much 
smaller signals. Light-beam galvanom- 
eter (oscillographic) recorders are appro- 
priate for low-level, high-frequency ap- 
plications. 


wo 
PHASE 
REVERSIBLE 
MOTOR 


POTENTIOMETER 
MEASURING 


SOURCE | CIRCUIT 


SOURCE | 


SERVO BALANCING 
AMPLIFIER MOTOR 


Figure 13. Generalized representation of a servomechanism recorder, showing linkage between 


slidewire contactor and writing pen. 


bilized amplifiers, and high speed servo- 
mechanisms, instrument manufacturers 
have produced recorders that respond to 
input signals with a time delay of less than 
a tenth of a second, and that give stable, 
low-noise, linear deflections for inputs as 
small as microvolts. 

As the preceding discussions show, there 
are recorders available for every experi- 


Since nearly every property of interest 
to the scientist can be converted into a 
current, voltage, or resistance variation, a 
recorder can‘ be employed to produce a 
continuous, high-resolution, permanent 
record of these properties. The time is 
close at hand when every chemist will find 
a recorder as indispensable a part of his 
daily work as is a chemical balance. 


The value of recorders was early recog- 
nized in industry, and the great develop- 
ment and proliferation of this type of in- 
strumentation has been a direct conse- 
quence of the economic advantages it offers 
in controlling and reproducing commercial 
processes. At present, many tens of 
thousands of recorders are in daily use in 
hundreds of industries, and the production 
of recorders is itself a multimillion dollar 
industry. The laboratory scientist has 
been the fortunate beneficiary of these 
economic developments. 
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The next article in this series will continue 
the discussion of recording devices, and will 
describe the features of the various commercial 
instruments currently available. 


PILL TILES 


Coors plates and tiles are 
vitrified, non-porous, have a 
high gloss and are easily 
cleaned. The solid white glaze 
is an excellent background 
for color reaction tests. Will 
not absorb reagents. 

The pill tiles are handy in the 
pharmaceutical laboratory for 
special preparations. 

Coors plates are sturdy and 


with reasonable care will give 
many years service. 
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INTERNATIONAL 
MODEL PR-2 
REFRIGERATED 
CENTRIFUGE 


. .. first choice for 

blood fractionations and 
similar low temperature 
separations. 


HERE’S WHY MOST LABORATORY 
DIRECTORS SPECIFY THE INTERNATIONAL PR-2 
FOR LOW-TEMPERATURE SEPARATION 


... It offers positive temperature control with wide-range versatility for 
separations between —20° and +10C 


The temperature you set on the control panel is automatically held within 
+1°C. In fact, material temperature can be maintained at O°C indefinitely 
even at speeds up to 19,000 rpm. . . without subcooling rotor or chamber! 


28 INTERCHANGEABLE HEADS ..... horizontal, angle, high-speed 
high-capacity and shaker . . . provide accessory combinations to meet 
virtually all laboratory needs. 


WIDE CAPACITY RANGE ... from 4 liters down to 7 mi... . is un- 
matched in the refrigerated centrifuge class. 


Write for Bulletin P. 


INTERNATIONAL (EC) EQUIPMENT CO. 


1213 SOLDIERS FIELD ROAD, BOSTON 35, MASSACHUSETTS 
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A complete new package for classroom 


demonstrations and laboratory experiments in radiochemistry 


Now Nuclear-Chicago offers you this complete system for 
% effectively presenting fundamentals of radiochemistry in the 
classroom and performing radiochemical experiments in 
the laboratory. The system, shown opposite, provides 
a sensitive mica-end window counter with mount and sample 
changer, precision decade scaler and timer. The package 
includes our new Radionuclide Set with eight AEC license 


exempt radioactive solutions, pipette, syringe, sample pans 


and instruction manual. The apple is just to tempt you to 
write for full information. Ask for Bulletin No. 131. 


We are also offering you, without obligation, our new 


brochure which contains a collection of 36 papers related to 
training and experiments in radioactivity. Included are 
review articles, descriptions of nuclear courses at both 
large and small colleges and 21 experiments that can be 
performed with the simple, inexpensive 
instrumentation provided in the new Nuclear- 
Chicago package. The articles have been 
reprinted from the JOURNAL OF CHEMICAL 


EDUCATION. Just ask for “Journal Reprints.” 


nuclear-chicago 
343 E. HOWARD AVE., DES PLAINES, ILL. 
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SUCCESS 
THROUGH 
RESEARCH 


At DuPont, we’re happy to say, we have 
quite a record for keeping our employees, 
and, above all, keeping them interested. 
This is true regardless of their specialties 
... science, engineering, business adminis- 
tration, whatever. 


One of the reasons is Du Pont’s attitude 
toward research. The very nature of our 
business, chemistry, makes research pay 
off. Throughout our history, this has given 
us the courage to “obsolete” products 
when better ones can be found. 


The result is that our sales in the last 
twenty-five years have increased more than 
tenfold. And from the status of a small 
powder maker, Du Pont has grown to be- 
come the nation’s largest producer of di- 
versified chemical products. For every 


REG, 5. par. OFF 


dollar we have spent on research during 
this twenty-five-year period, we have been 
able to invest three dollars in new produc- 
tion facilities. 


This has created many new jobs and 
new attractive vacancies up the line. 


In fact, most of our 85,000 employees 
owe their jobs to research. More than 
30,000 of them are today concerned with 
products unknown or in their infancy 
twenty years ago. One in every six Du Pont 
employees is a college graduate. Of these 
graduates, four of every five are tech- 
nically trained. 


In an atmosphere of this kind, many 
college-graduate employees find stimula- 
tion. Perhaps your students would, too. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Contact 
HARSHAW 
SCIENTIFIC 
for your 
Laboratory’s 
Building Blocks 


FURNITURE 
APPARATUS 
INSTRUMENTS 


EQUIPMENT 
GLASSWARE 


Harshaw stocks many thousands of items— 
from corks to electron microscopes—obtained 
from over 800 manufacturers in all parts of 
the country. We would welcome an oppor- 
tunity to serve you. 


HARSHAW SCIENTIFIC 
Division of The Harshaw Chemical Company 
Cleveland 6, Ohio 


LOS ANGELES 22, CAL. 
3237 So. Garfield Ave. 
Tel. RAymond 3-3161 


CLEVELAND 6, OHIO DETROIT 28, MICH. OAKLAND 1, CAL. 
1945 East 97th Street 9240 Hubbell Avenue 5321 E. 8th St. 

Tel. VUican 3-2424 Tel. VErmont 6-6300 Tel. KEllog 3-9169 
CINCINNATI 13, OHIO HOUSTON 11, TEXAS PHILADELPHIA 48, PA. 
6265 Wiehe Rd. 6622 Supply Row Jackson & Swanson Sts. 
Tel. REdwood 1-9100 Tel. WAinut 3-1627 Tel. HOward 2-4700 


SALES OFFICES 


AMARILLO, TEXAS, 3409 S. Jackson Street, Tel. DRake 4-9948 

ATLANTA 5, GEORGIA, 3130 Maple Drive, N.E., Tel. CEdar 7-1626 

BATON ROUGE 6, LOUISIANA, 3160 Florida St., Doherty Bidg., 

Room 103, Tel. Dickens 3-1933 « BUFFALO 2, N. Y., 260 Delaware 

Avenue, Tel. GArfield 9200 « HASTINGS-ON-HUDSON 6, NEW YORK, 

Tel. LOrraine 2-6250 ¢ PITTSBURGH 22, PENNSYLVANIA, 505 Bessemer 
Building, Tel. ATiantic 1-6668. 
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TEFLON is a registered trade-mark 
of E. I. du Pont & Co., Inc. 


The stopcock plugs* are TEFLON. 


in this new line of KIMAX® Laboratory Glassware 
eliminating freezing, binding, grease contamination 


KIMAX Laboratory Glassware now 
offers the convenience of TEFLON stop- 
cock plugs... . 

No Binding—accomplished by exagger- 
ated 1:5 taper of TEFLON Plugs in pol- 
ished glass barrels. 


No Freezing— because of extraordinary 
chemical inertness of TEFLON. 
No Leaking—perfect fit of TEFLon Plug 
with the polished glass barrel. 


KIMBLE LABORATORY GLASSWARE 
AN (I) propuct 


No Contamination—self-lubricating . . . 
no grease needed with TEFLON stop- 
cock plugs. 

Easy Control—simple to adjust, control 
is easily maintained. 

KIMAX Stopcocks with TEFLON Plugs 
are “interworkable” with other boro- 
silicate glass of the same coefficient of 
expansion. 


This new line of KIMAX apparatus 


with TEFLON Stopcock Plugs may be 
assorted with other Kimble laboratory 
glassware making possible larger quan- 
tity discounts. Your dealer will show 
you how you may realize more savings 
by specifying Kimble for all your labo- 
ratory glassware needs. 


For further information, write Kimble 
Glass Company, a subsidiary of Owens- 
Illinois, Toledo 1, Ohio. 


Owens-ILLINoIs 


GENERAL OFFICES « TOLEDO 1, OHIO 
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IS CENTRIFUGING 
A BOTTLENECK’? 


The Adams Analytical Centrifuge, 
with its ‘2 to 4 Student’ capacity, 
eliminates student “waiting time,” 
solves your space problem 


SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is littlé lost *‘waiting time.” 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 


Fast stopping, with light pressure of hand. 

SAVES VALUABLE SPACE... Compact (10 in diameter) machine 
requires minimum of table space. 

Light and portable—weighs only 11% Ibs. 


i 
§ 
4 
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This six-place centrifuge (for 5 mi. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free... oilite bearings need no lubrication for 2 years. Brushless, 
sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six Clay A dam S 


5 ml. ungraduated taper bottom glasstubes..... «$69.00 
NEW YORK 10 


ATTRACTIVE QUANTITY DISCOUNTS... Order from your supplier, 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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THE CO,-H,0 EQUILIBRIUM AND THE 
PRINCIPLE OF LE CHATELIER 


Submitted by: Richard L. Barrett, New Mexico State University, University Park 


Checked by: James H. Fookes, Corunna, Michigan 


PREPARATION 


Nearly fill a tall cylinder with a solution containing 
20 ml of 6 N aqueous ammonia per liter of water. 
Provide phenolphthalein, 6 N HCl, and several small 
lumps of dry ice. Attach a plastic thistle tube top or a 
small funnel to a piece of glass tubing long enough to 
reach the bottom of the cylinder. 


DEMONSTRATION 


Add phenolphthalein to the solution in the cylinder 
showing that it is strongly basic. Drop in dry ice (or 


pass in CO, from a generator if more convenient) until 
the solution loses color. By means of the long stem 
funnel add HCl to the bottom of the cylinder causing 
vigorous effervescence. 


REMARKS 


While the CO, is reacting with the basic solution the 
instructor puts on the board equations to represent the 
equilibria in the CO.-H,O system and shows how the 
principle of Le Chatelier predicts the effect of acidifying 
the solution. 
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SODIUM-LEAD ALLOY FOR LECTURE 
DEMONSTRATIONS 


Submitted by: A. J. Barnard, Jr., M. B. Johnston, and 


W. C. Broad, J. T. Baker Chemical Company, Phillipsburg, New Jersey 


PREPARATION 


Provide 10% sodium-90% lead alloy,! beaker or 
cylinder containing water, phenolphthalein solution, 
and beaker containing copper(II) sulfate solution. 


DEMONSTRATION 


a. Add sodium-lead alloy to water containing phenol- 
phthalein indicator to show displacement of hydrogen 
and that the resulting solution is basic. 


b. Add sodium-lead alloy to the copper(II) sulfate 
solution to show displacement of copper by the more 
active sodium (a control to show the very slow reaction 
with lead may be used if desired). 


out ignition. 


c. The recovery of lead from (a) may be used to 


demonstrate the binary nature of the alloy. 
REMARKS 


This alloy, unlike metallic sodium, can be added to 


water or to dilute acids to give a vigorous, but non-violent 


reaction involving the evolution of hydrogen gas with- 
A residue of metallic lead remains undis- 
solved. Use of this alloy illustrates many of the 
properties of sodium without the usual hazards. The 
student may be informed that the lead is present only 
as a “moderator.” The alloy may also be used for dry- 
ing solvents where sodium is commonly used.’ 


1 Obtainable from J. T. Baker Chemical Co. 
2 Soroos, H., Ind. Eng. Chem., Anal. Ed., 11, 657 (1939). 
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THE NEW SARGENT 


$-23207 POWER BORING MACHINE—Electric, Sargent. The 
apparatus is essentially a condensed drill press with the ver- 
tical motion inverted, the drilling platform being elevated 
with respect to a fixed bearing head by a compound lever 
mechanism. In operation the spindle which holds the borer is 
driven at a constant rate of 800 r.p.m. by a V-belt drive. This 
speed provides clean fast cutting over the entire range of 
common diameter from 5 to 22 mm. A safety limit adjust- 
ment saves cutting borer edges and eliminates frequent 
sharpening. This adjustment limit stop prevents contact of 
the cutting borer edge with the metal plate of the drilling 
platform but still permits penetration through the stopper 
into the rubber supporting disks and so assures clean breakout. 


POWER 
ORER 


Designed and manufactured by E. H. Sargent & Co. 


PRECISE 
BORING 
IN SECONDS 


Efficient Boring © Fast and Easy To Use 


Accurate Smooth Holes—You can bore as many 


holes as the area of the cork or stopper will allow. 
insures Parallel Alignment of Borings 
Compact—Portable—Balanced 


An ejecting rod supplied with the machine removes stop- 
per plugs by inserting the rod through the hollow shaft and 
borer. 

A special aluminum oxide sharpener supplied with the in- 
strument maintains the correct cutting edge angle of the cut- 
ting borer to insure quick smooth boring and long borer life. 

Height, 134% inches; width, 6 inches; length, 14 inches; 
weight, 22 pounds. 

Complete with six S-23211 stainless steel cutting tubes in- 
cluding one each size Nos. 1 to 6 inclusive, three knurled ring 
holders, one bottle of Aerosol, ejecting rod, aluminum oxide 
sharpener and three wire cord and plug for operation from 
115 volt, 60 cycle A. C. circuit 


For complete information write for bulletin No. PB 


2 CS SCIENTIFIC LABORATORY INSTRUMENTS APPARATUS @ SUPPLIES @ CHEMICALS 
E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINO'S 
DETROIT 4, MICH. « DALLAS 35, TEXAS ¢ BIRMINGHAM 4, ALA. ¢ SPRINGFIELD, N. J: 
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EXPERINE 


N T: 


The analytical determination of proper balance 
between price and performance in lab glassware 


Here’s an experiment which you will be interested in trying. Though 
it pertains more to economy than to a physical state or condition, it 
does offer the sound analytical reasoning which you, as a scientist, 
must welcome. 

The premise is this: laboratory glassware is an “expense” item in 
schools and colleges and by cutting this expense substantially every 
science instructor makes available to himself additional money with 
which to purchase other equipment for his laboratory. 

This premise is based, first, on the fact that quality is maintained 
and, second, that the saving involved is substantial enough to warrant 
this time necessary to effect it. 

Actually, this experiment demands little analytical determination 
to ascertain the possible savings involved. One glance at the com- 
parative price chart listed below will show you the kind of savings to 
which we refer. 


Remember . . . these prices are for Doerr Diamond D quality 


glassware . . . glassware which we are proud to emblazon with our 
Diamond D trade mark. 

If you want facts to prove to school officials and school boards 
your contention that you can effect substantial savings on laboratory 
glassware, send for our booklet, “FACTS” . . . About The Economics Of 
Laboratory Glassware”. Write to: Doerr Glass Company, Dept. J. 
Vineland, N. J. 


COMPARATIVE LIST PRICE CHART 


ITEM BRAND A BRAND B 


PIPETTE (1 ml in 0.01) $1.31 $1.57 
(Serological) 


PIPETTE (5 ml) 1.36 
(Volumetric) 


PIPETTE (1 ml). 1.14 1.28 
(Ostwald) 


CENTRIFUGE TUBE (15 ml) 1.28 1.28 0.69 


FLASK (100 ml) 2.73 3.01 1.99 
(Glass Stoppered) 


CYLINDER (100 ml) 2.71 2.94 1.48 


SEPARATORY FUNNEL (250 ml) 6.22 6.56 5.21 
(Squibb) 


NOTE: All Diamond D glassware is sold exclusively through 
laboratory supply dealers and cannot be purchased 
direct. We will gladly send you the address of the 
— lab supply house that carries the Diamond D 
ines. 


| Please send me FACTS BOOK 


| NAME 


DIAMOND “D”, 


COMPANY 


STREET 


Volume 36, Number 12, December 1959 / A751 


4 
nd | 
i's. 
in- = 
ng 
00 
Mee 
} 


How $6.07 paid for all this PYREX ware 


Smart buyer in small school gets to- 
gether with his lab supplier and dis- 
covers there is a line of low-cost 
Pyrex brand labware for students. 
He puts together an order of twenty 
packages of glass and gets ware like 
this at prices that please the most 
pinching of budget committees. 


Two-piece cylinder: $1.29. 50 ml 
Pyrex glass column in plastic base. 
Hexagonal base prevents rolling, re- 
duces breakage. Even should breakage 
occur, only the glass is replaced. Sizes: 
25, 50 and 100 ml. 


West condenser: $3.39. Improved de- 
sign of the classic West condenser, 400 


‘mm jacket. Extra glass and strength 


added at tubulations and to seal be- 
tween tube and jacket. Sizes: 100 
through 750 mm. 
Boiling flask: $.77. Like all Pyrex 
ware this 500 ml round-bottom flask 
resists thermal and impact shocks. 
Reagent bottles: $.62 each. Poly- 
ethylene stoppers help hold costs down 
on these 125 ml bottles. 250 ml size 
also available. 

All this ware is made with the stu- 


dent in mind. Reinforcement is pro- 
vided at all weak spots in anticipation 
of rough handling. The glass is thicker 
than you ordinarily get in other brands. 

You'll find many such low-cost items 
listed in LG-1, the Pyrex Labware 
Catalog, and its Supplement No. 3. If 
you lack a copy of either, call your Jab 
supply dealer, see your Corning sales- 
man, or write us direct. 


CORNING GLASS WORKS 
4 76 Crystal Street, Corning, N. Y. 


\ 


CORNING MEANS RESEARCH IN GL“-S 


PYREX’° laboratory ware ... the tested tool of modern research 
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DEMONSTRATION ABSTRACTS j 


"Prepared from the JOURNAL OF CHEMICAL EDUCATION (1924-1956) by Hubert N. 


MISCELLANEOUS (continued) 


OPEN HOUSE (Continued) 
Experiments for Chemical Parties 


24-91s 


(a) See chemical magic books listed in original article, 
not abstract. (Basr, C. E., 4, 1319 (1927), from High 
School Teacher, 3, 190 and 240 (1927). (b) Add water 
to baking powder in a jar. (c) Heat bi-metallic disc; 
cool: jumps. (c) Form permanent emulsion from 1:50 
cutting oil:water. (d) Add dried yeast to H:O2: Oz 
off. (e) Use CaH: tablets + H:O: generates He. 
(f) Stopper AlS;-aq.: can sniff H2S around stopper. 
(g) Shake coal + slate + cone. ZnCl-aq.: coal floats. 
(h) Hold the two strips of paper together; run hand down 
them: leaves diverge, like an electroscope. (i) Insert 
lighted match in mouth; withdraw: still lighted, show- 
ing O2 in breath. (j) Cu + cone. HSO, to fuming: 
blue, then white; SO. off. (Wraver, E. C., 27, 536 
(1950).) (k%) Witches pot: black pot + dry ice in 
water: fumes. (1) Cut 1.4” Plexiglas sheet in form of 
persons, bevelling edge at 45°; cover with gauze; 
illuminate from below: ghostly apparition. (WEAVER, 
E. C., 26, 458 (1949).) 

Micro-bump rockets. Prepare 1.5 X 7 mm. soft glass 
tubes, closed at one end; fill */, full of ether, using 
medicine dropper; remove all air bubbles; insert in a 15 
mm. Pyrex brand tube clamped slightly inclined with 
the open end of the “rocket” projecting slightly from the 
lower end of this launching tube; heat the exterior of the 
launching tube: the ether becomes super-heated, the 
rockets take off like a pistol shot on a 50-ft. journey, 
hitting the wall with a bang. CARE: KEEP OUT OF 
ITS PATH. Water can be used by boiling the rocket 
tubes, closed-end-up in water for 20 minutes immediately 
before use. (Woopsripes, R. G., 29, 623 (1952).) 
Patriotic tube. Mix ferric ammonium sulfate with 
KCNS-aq., with BaCh-aq., and with K-ferrocyanide- 
aq.: red, white and blue form. (Srons, C. H., 19, 598 
(1942).) Paint picture with CdCh-aq., and PbCl:-aq.; 
wash with ammonium sulfide: yellow and_ black. 
Paint with phenolphthalein-aq., wash with NH,OH: 
red. (Lamar, W. L., 6, 2011 (1929).) 


Experiments to Exhibit 


24-948 


Floating Hg on water. Shake Hg with sulfuric and 
chromic acids until finely divided; pour onto water: a 
few globules float; some run together to give globules 
0.5 mm. dia. which give deep depressions in the surface. 
The floating Hg is stable and is not destroyed when 
oleic acid is added. (Apam, N. K., 6, 962 (1929).) 
Mercury heart. Clamp a needle obliquely so it just 
touches the edge of 2 ml. Hg covered with dil. H.SO, 
tinted with KMn0O, on a clock-glass: the mercury 
“throbs.” (Apams, R. H., 10, 512 (1933) from Sch. Sci. 
Rev., 14, 205 (1932).) 

Jet propulsion. Bend a 20 cm. length of 6 mm. glass 
tubing into a 45° angle at the quarter mark; then, hold- 
ing both limbs horizontal, bend the long end downwards 
at the middle; draw a nozzle on the short arm: this isa 
rotor. Slip a rubber disc cut from tubing over the long 
end; push it into 10 cm. length of greased 8 mm. tubing; 
push another rubber disc on to hold the “rotor’’ in its 
“bearing”; insert the bearing in a 1-hole rubber stopper 
in a flask half-filled with water. Boil the water: steam 
issues from the jet causing the tube to rotate; diagram 
in article. (Mbrysr, M., 22, 176 (1945).) 

Chemical moss. Rub starch paste on paper soaked in 
molten stearic acid, or in stearic acid + ether + alcohol: 
fern-like patterns. (Lava, V. G., and Erorma, §. B., 7, 
398 (1930).) 


Exhibits 


24-98s 
24-99s 


24-100s 


24-101s 


Games 
24-102s 


24-105s 


Phenol to aspirin. Have flashing lights showing steps in 
synthesis. (FarrBanks, E. E., 7, 1936 (1930).) 
Chemical man. (a) Show circulatory, respiratory, 
digestive, and nervous systems. (Bauer, H., 7, 2710 
(1930).) (b) A 100-lb. girl composed of: 20.2 lbs. 
coal + 61 lbs. H.O + 5.47 lbs. NH,OH cone. + 133 g. 
CaF, + 518g. P + 118g. NaCl + 64g.8. +32g¢.Mg+ 
4.5 g. Fe nails + 72 g. KOH + 18 mg. Is. (VEScCONTE, 
A. L., 13, 72 (1936). ) 

Museum exhibits. Models of industrial plants. (a) 
Details of handling (Baker, H. W., and Puargs, L. I., 9, 
501 (1932).) (b) Reports from various museums. 
(Doruz, A. M., 9, 1791 (1932).) (c) Models of blast 
furnace, water softener, charcoal, refrigerator. (Wat- 
TERS, L., 16, 113 (1939), also, Puatr, H. H., 16, 265 
(1939). ) 

Working heart. Show blood changing color during 
circulation. (Piatt, H. H., 16, 265 (1939).) 


Electrical questionnaire. (a) Pin-ball machine rede- 
signed to score student on eleven classes of organic 
reactions; see article. (Burns, G. R., 21, 232 (1944).) 
(b) Ten multiple-choice questions with electrical con- 
tacts; lights up for right answers, rings gong for wrong 
answers. (Bruces, P. L., 27, 277 (1950).) 

Card games. (a) Like game of Authors, with dis- 
coveries, dates of birth and death of important chemists. 
(Evxine, E., 7, 636 (1930).) (6) Two games using 
symbols and valences, see article. (Demutn, H. M., 25, 
459 (1948).) (c) Organic radicals, forming compounds. 
(LionettI, F., 28, 599 (1951).) 

Miscellaneous games. (a) Ball game. Grades of stu- 
dents tallied up as in a ball game, to maintain interest. 
(Cops, F. F., 1, 181 (1924).) (b) Chemical Lotto, played 
like Bingo with chemical formulas. Chemical dice, faces 
marked with cations and anions are rolled to obtain 
chemical formulas. (CALDWELL, W. E., 12, 393 (1935).) 
(c) Checkerboard using checkers represent elements; 
see article for rules for learning atomic weights, valences, 
families of elements, displacement series, chemical 
reactions. (Sister Louise C., 20, 27 (1943).) (d) 
Sugar game. Chinese coin game using 8 pennies of 
different dates gives 8 combinations, just like 8 d- 
hexoses. (CHEN, P.S., and Smrtu, R., 21, 74 (1944).) 
Crossword puzzles. Using symbols and formulas. 
(Brown, C. L., 31, 298(1954); StaBaucu, W. H., and 
Cummins, E. L., 32, 144 (1955); Cuamprrt, B. H., 32, 
449, 519, 632 (1955).) English-type, using syllable 
clues instead of whole words. (ALTMAN, C., PRINCE, 
A. K., and Scuve, K., 33, 339 (1956).) 


H. PERIODIC TABLES 


24-106s 


24-1078 


24-108s 


Wall charts. Charts up to 6 X 9-ft. with the symbols, 
atomic weights, atomic numbers; illuminated with pilot 
lights from the front, or lights behind shining through 
ground-glass panels; control panel of switches for 
individual elements, or groups of elements; short and 
elongated forms both advocated. (Fornorr, F. J., 
et al., 29, 626 (1952); Martin, F. T., 18, 526 (1941); 
Dutton, F. B., 28, 110 (1951).) 

Wall cabinet. Mendelejeff chart in the form of a 165 X 
200 cm. wall cabinet; in front of symbol for each element, 
a shelf to hold samples of the element and its important 
compounds; Geissler tubes for spectra of inert gases. 
(Fruuincer, H. H., 9, 1807 (1932).) 

Three-dimensional models. See articles for photo- 
graphs of spiral models (Cortines, M., 2, 107 (1925); 
Monrog, C. J., and Turner, W. D., 3, 1058 (1926); 
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Hacku, I. W. D., 11, 59 (1934); Crark, J. D., 10, 675 
(1933); Paynes, E. C., 15, 180 (1938); Cuiauson, J. E., 
29, 250 (1952); Horr, S., 31, 382 (1954); 
J. E., 31, 550 (1954); Sex, O. S8., 32, 524 (1955); Rice, 
W. E., 33, 492 (1956).) 

24-109s Sizes of atoms and molecules. Wooden-ball models to 
illustrate this; extended form of periodic chart used. 
(KLINGENBERG, J., and SpRINGMAN, L., 29, 81 (1952).) 

24-110s Long-short forms. Moveable chart to interconvert long 
and short forms of the periodic table. (Estox, G. K., 33, 
618 (1956). ) 

24-11ls Summary. A complete survey of forms of periodic 
systems of the chemical elements is given by Quam, 
G. N., and M. B., Volume 11 (1934): pg. 27, introduc- 
tion, and short-form tables; pg. 217, long-form tables, 
Werner type; pg. 288, spiral, helical, and miscellaneous 
forms. Many illustrations. (See Basor, J. A., 21, 25 
(1944).) 


1. PROJECTION OF EXPERIMENTS 


This section amplifies the brief summary of projection 
demonstrations given in Dems. 24-12 to 21-14. 

Micro-projection 

24-112s Microprojectors. Standard microscope, two bi-convex 
lenses, powerful light source; see article. (Sniper, G., 
Taytor, C., and Sister V. Hernes, 15, 16 (1938); also 
see photograph in SauzensTeEIn, M. A., and McCrone, 
W. C., 28, 184 (1951).) 

24-113s Hot-stage microscope. See articles. (Wau.acz, E. H., 
8, 707 (1931); Kipiineer, C. C., 31, 33 (1954).) 

24-114s Brownian movement projection. See article for details; 
microscope with optical bench. (Buack, N. H., 5, 868 
(1928). ) 

24-115s Crystal formations on microscope slides. Carry out the 
following experiments on microscope slides and examine 
the products under a microscope. (a) Evaporate solu- 
tions of ZnSO,, FeSO,, CuSO,, NaCl, KCl, PbCh, 
NaNO;, and KNO;. (b) Treat Na:CO; with HCl-aq. 
and evaporate. (c) Compare conc. NaHSQy-aq. + 
conc. HCl with NaCl + H.SO;-aq. (d) Repeat, using 
NaHS0,-aq. + dil. HCl. (e) FeS + a drop of H,S0O,- 
aq. (f) Compare crystals of gypsum with the product 
formed when dolomite is dissolved in dil. HCl, then 
H.SO, is added, and the mixture evaporated. (g) 
Compare crystals of barium nitrate (from BaCO; + dil. 
HNO;) with crystals from conc. Ba(NO;):-aq. + cone. 
HNO;. (h) Identify the product from NH,Cl + NaOH. 
(i) Saturated KOH-aq. with Ch; heat up; nearly 
evaporate on the slide: crystals of KCIO; are recogniz- 
able. (j) Contrast the products when NaOH is exactly 
neutralized to litmus with dil. H2SO,; with twice this 
amount of H.SO,; and with NaCl + H.SO,. (k) Com- 
pare Cl, + NaHSQ,-aq. with KCIO; heated with dil. 
HCl ina test tube. (1) Compare KOH + dil. HBr with 
Cl. + KBr. (m) Compare the crystalline shapes of 
various double salts. (Prerers, H. A., 3, 876 (1926).) 
(n) Melt acetamid; crystalline supersaturated salicylic 
acid. (FisHer, H. R., 8, 149 (1931).) 

24-116s Organic reactions. Reactions observed under a polariz- 
ing microscope. (Gortz-Lutuy, N., 26, 159 (1949).) 

24-117s Salt growths. Moisten powdered FeCl, with a drop of 
water-glass-aq.: the salt swells into a ball, and sends 
out growths. (Jamss, H., 6, 2260 (1929).) 

24-118s Seal a cork ring to a microscope slide using silicone; add a 
drop of 2!/2% glucose-aq. to 2 drops of reagent ctg. 1.5 g., 
NaOAc + 7 ml. H.0; cover the chamber with a circular 
cover slip and heat 40 minutes at 90°C.: phenylosazone 
crystals separate, and the m.p. can be determined on a 
Kofler stage. (ScHamrrer, H. F., 25, 20 (1948).) 

24-119s Liesegang rings. Filter 10 g. gelatin in 100 ml. hot H.O 
through glass wool. Mix 5 ml. of this with 1 ml. reagent; 
place 1 drop on a clean microscope slide, cool in a dust- 
free chamber; when set, place a droplet of the second 
reagent on the gelatin, taking care not to rupture its 
surface. (a) Forsilver arsenate: 6 g. sodium arsenate/ 
100 ml. water and 10 g. AgNO;/100 ml. water. (b) For 
silver chromate: 1 g. KeCr20¢/100 ml. water and 6 g. 
sodium arsenate/100 ml. water. (Borri, E. C., Link, 


O. W., Catpwett, B. P., 12, 540 (1935).) For the 
growth of silver trees see Giem, D., 30, 151 (1953).) 

Projection of Equipment 

24-120s Brownian movement. Focus light from behind a shade 
with an '/,;” hole by means of a convex lens; shine the 
pencil of light upon a dish made of four square cover 
glasses cemented together, and placed on the microscope 
stage; fill the dish with NH,Cl smoke, observe under 
low power: Brownian movement clearly visible. 
(Buank, E. W., 9, 2133 (1932), from Sch. Sci. & Math., 
32, 281 (1932).) 

24-121s Cottrell precipitator. Fasten long strips of tinfoil to 
opposite sides of the cell above, connect to a spark coil; 
fill cell with NH,Cl, turn on coil: the smoke com- 
pletely precipitates. (Bianx, E. W., 9, 2133 (1932) 
from Sch. Sci. & Math., 32, 281 (1932).) 

24-122s Meniscus movements. (a) Project the critical phe- 
nomena of SOz, showing the disappearance of the menis- 
cus at the critical temperature. (Rakestraw, N. W., 6, 
1882 (1929).) (b) Shadow-project the meniscus show- 
ing changes in volumes in liquids; see article for diagram. 
(Furst, A., 18, 335 (1941).) AtyEa: use to demon- 
strate rates of reaction, as in hydrolysis of acetal, 
polymerisations, etc.) (c) Pass monometer liquid from 
reaction flask through a bent 6 mm. tubing into the 
slide-carrier of a projector, beside a transparent ruler: 
an image of scale and meniscus is projected. (More, 
J. W., and Fureason, C. M., 19, 513 (1942).) 

24-123s Electrolysis. (a) Project ammeters and voltmeters for 
showing differences in conductivities, the remainder of 
the conductivity apparatus being on the lecture desk. 
(Fitiincer, H. H., 8, 1852 (1931).) Also show wiring 
circuits. (StaBpaucH, W. H., 28, 579 (1951).) (6) 
Divided cell electrolysis. Glass cell fitting into projection 
lantern has a central partition extending to within 5mm. 
of the bases, and Pt-wire electrodes. (1) Electrolyze 
KNO;-aq. + Universal Indicator: O2 and He: gas 
evolve, the indicator changes color. (2) Electrolyze a 
colorless solution of FeCl; + K-ferricyanide-aq. decolor- 
ized with Bre-aq.: greenish-blue ferrous ferricyanide 
appears at the cathode. (3) Electrolyze ferrous am- 
monium sulfate + KCNS: the reverse of (2) occurs, as 
reddish ferric thiocyanide appears at the anode. (4) 
Add Hg to close the gap in the divided cell; put NaCl-aq. 
in the anode, and distilled water + phenolphthalein 
indicator in the cathode; push the Pt wire into the Hg 
as cathode; electrolyze: Cl. evolves at the anode, 
Na-Hg amalgam forms at the cathode but diffuses into 
the H,O liberating H: and forming NaOH which turns 
the indicator red (Castner process). (Mrtprum, W. B., 
25, 490 (1948).) 

(c) Hoffman apparatus. Miniature apparatus using 
tubes of oval cross-section (circular tubes give solid 
shadows), mount at 45° angle to show electrodes; 
electrolyte water + few drops acid: bubbles 20 cm. in 
diameter appear on the screen; indicators show change 
of pH at electrodes. 

Galvanic cell. Used divided cell from Dem. 24-123s(b). 
Make a salt-bridge by pouring 1.5% agar + 4% Na.SO.- 
aq. in the bottom of the cell. Place metal + salt-aq. on 
each side of this salt-bridge, and show E.M.F. on a large 
scale voltmeter. (Mrtprum, W. B., 25, 490 (1948).) 

24-125s Oxidation-reduction reactions. Use divided cell from 
Dem. 24-123s(b) with a microammeter; actual chemical 
action in each half of the cell can be observed as follows. 
(a) Ag/AgNO;-aq. in one cell, Zn/ZnSO, in the other: 
Zn goes into solution, crystals of Ag form. (b) KI-aq. 
and K;Cr.0;-aq.: no deflection. Now add dil. H:SO, 
to the dichromate: brown I; and green Cr*+*+* form. 
(c) Fresh ferrous ammonium sulfate + a little KCNS in 
one, KMn0,-aq. in the other: little deflection until dil. 
H.SO, is added to the permanganate; red Fe(CNS); 
and colorless Mn++ form. (d) A rather complex 
reaction between H.O2 and KMnO,, see article. (MEL- 
pRuM, W. B., 25, 490 (1948).) 

24-126s Floating magnet. Project J. J. Thompson’s floating 
Magnet experiment. (Rakestraw, N. W., 6, 1882 
(1929). ) 


(Topic 24s will continue in the January issue) 
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A Safe, Convenient Means of Cutting 
Hard or Soft Glass, up to 3 inches diameter 


Electrothermal ° 
GLASS 
TUBE 
CUTTER 


Ideal for the laboratory and workshop 


No special skill is required. The tube is merely rotated 
against the cutting wheel and the resulting scratch mark 
is then held against the hot wire, localized heat causing 
the tube to part neatly. An adjustable backstop makes 
sure that the scratch is cut accurately around the cir- 
cumference of the tube. 


To provide extra low voltage for heating the wire, the 
equipment contains a double-wound transformer fitted, 
for safety, with an earthed screen between primary and 
secondary. ’ 


On the front of the top plate are mounted the guide, 
backstop, and cutting wheel holder. Six standard cutting 
wheels are provided in one unit, and are rotated out of 
the way as they become blunt. They can be replaced 
easily. On the top-plate are two pillars, between which 
the replaceable nickel /chrome wire is connected. 


The apparatus is supplied for use on 120 volts, with 20 
feet of 27 S.W.G. nickel/chrome wire and a set of six 


cutting wheels. 
PRICE 
Cat. No. JC-63762 GLASS TUBE CUTTER, COMPLETE ...... $72.50 
Cat. No. JC-63763 REPLACEMENT WIRE, PER 20’LENGTH.. .60 
Cat. No. JC-63764 REPLACEMENT CUTTING WHEELS, SET.. 1.35 
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Always Specify. PIONEER 


NO MORE 
MESSY 
REAGENT 
BOTTLES 


Pioneer’s 


NEW POUR SPOUT 
WON'T DRIP! 


Say good-bye to messy reagent bottles. Get 
even, vented-flow pouring every time—no 
matter how full the bottle is! Replace your 
old glass stoppers with new Pioneer No-Drip 
Pouring Spouts. Made of unbreakable 
Polyethylene—designed to fit standard AND 
non-standard tapers. Polyethylene dust cap 
included. Order today! 


DOZEN CASE (72) 


$2.76 (.23ea) | $14.40 (.20ea) 
$2.76 (.23ea) | $14.40 (.20ea) 
$2.76 (.23ea) | $14.40 (.20ea) 
$3.00 (.25ea) | $15.84 (.22ea) 
$3.00 (.25ea) | $15.84 (.22ea) 
$3.00 (.25ea) | $15.84 (.22ea) 
$3.24 (.27ea) | $17.28 (.24ea) 
$3.24 (.27ea) | $17.28 (.24ea) 
$3.24 (.27ea) | $17.28 (.24ea) 


Through leading supply houses. 
Send for catalogue of complete line. 


Werecommend... 
#8 


“The Versatile Desiccant”’ 
For Drying 


SOLIDS — LIQUIDS — GASES 
in 
INSTITUTION — INDUSTRY 
LABORATORY — PLANT 


Efficient—Dries all organic liquids instantly in 
liquid or vapor phase. Gases retain only 0.005 
mg. per liter. 


Versatile—An all-purpose desiccant. 


Non-Wetting—Does not become wet on satu- 
ration, nor crystallize to walls of tubes, towers 
or desiccators. 


Neutral— Dries without reacting with either acid 
or alkaline materials. 


Inert—Except toward water. Does not decom- 
pose, polymerize, or catalyze organic sub- 
stances by contact. Insoluble in organic liq- 
uids. 


Regenerative—Repeatedly after any normal 
use, by dehydration at 200 to 225°C. 


Economical—Lowest priced high grade desic- 
cant. Available in quantity for Industrial 
Processes. 


References 
(1) Ind. Eng. Chem. 25-653 (June, 1933) 
(2) Ind. Eng. Chem. 25-1112 (Oct., 1933) 


(3) National Bureau of Standards Journal of Research 12-241 
(Feb. 1934, R.P. No. 649) 


Granule Sizes: 2, 4, 6, 8, 10-20 and minus 20 mesh. 


Write for our new 100-page booklet: 
‘“‘DRIERITE AND ITS APPLICATIONS” 


W. A. Hammond Drierite Company 


120 Dayton Avenue, Xenia, Ohio 
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HIGHEST QUALITY PRODUCTS 
SAFETY-PACKED 
i FOR YOUR CONVENIENCE... 


SINC: LE-TRIP cartons and bottles for a// reagents are easily 
disp. sable. Reduced weight means lower freight as well as 
easie handling and storage. No deposits, and no ‘‘empties”’ 
to te ce valuable storage space. 


COL IR CODING of labels and caps insure unmistakable 
y iden: fication and help prevent contamination. The labels 
are teated for resistance to soiling and laboratory fumes. 
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ont Reagent Acids And 


shipment conforms to specifications as printed on 
bottle labels. You can always depend on these 
Du Pont Reagent Acids and Ammonia for highest 


quality and uniformity. 


Each of the Du Pont Reagents listed below meets 
or surpasses American Chemical Society Specifi- 
cations. Because they are subjected to rigid stand- 
ards of manufacture and quality control, every 


MAXIMUM SPECIFICATIONS 


REAGENT NITRIC ACID 


Residue on Ignition 
Heavy Metals (as Pb) 


REAGENT SULFURIC ACID 


Residue on Ignition 


Heavy Metals (as Pb) ......... 
Subst Reducing KMnO4(asSO2) 0.0001% 


REAGENT HYDROCHLORIC ACID 


YDROC HLORI Cc Sulfites (SO3) 
Sulfates (SO4) 
REAGENT 


REAGENT ACETIC ACID, GLACIAL 


GLACIAL Heavy Metals (as Pb) 
Sulfurous Acid (as SO2) : Substances Reducing KMnOq Passes A.C.S. Test 
i Dilution Test Passes A.C.S. Test 


ACETIC ACIG Sulfates (SO4) 


REAGENT AMMONIUM HYDROXIDE 


Residue on Ignition 
Sulfates (SO4) 


|AMMONIUM 
HYDROXIDE ing KMnO4(asSO2) 0.002% 


REAGENT 


is 
NITRIC ACID = 
REAGENT = 
|. 
é 
. 


Pont pt Nemours & Company 


MAMUTACTURERS OF REAGENT ACIOS 


NITRIC ACID 


REAGENT 


see 
omens tow 


wir 
OF 


one anes “= Safety Grips on all 5-pint bottles provide a secure and convenient hold 
for lifting and pouring. These safety grips are a. definite safety factor in 


preventing spills and burns. 


Dripless Sleeves of polyethylene make pouring safer, more accurate. No 
dribbles to cause burns or deface labels. Sleeves eliminate problem of 
“ring” formation on benches or shelves where bottles are placed. 


DU PONT REAGENTS ARE SUPPLIED 
WITH THESE PACKAGING FEATURES FOR 
ADDED SAFETY AND CONVENIENCE 


@ Foam-Cushioned Cartons for Nitric Acid 
@ Safety Grips 

® Dripless Sleeves 

@ Single-Trip Carton: and Bottles 

® Color Coding 


wr 


“Fome-Cor”* container board, used for packaging of Du Pont Nitric 
Acid, has shock absorbing, acid-resistant inner core of plastic foam. 


*Trademark of St. Regis Paper Company 


Nev Foam-Cushioned Cartons for Du Pont Nitric Acid 
mee all 1.C.C. standards for safety. Carfon of nitric acid 
(ab: ve) is dropped a distance of 4 feet to concrete floor. 
Pac! age absorbs shock, protects the bottles from breakage. 
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DUPONT REAGENT ACIDS AND AMMONIA 


_ Standard Packing and Weights — 


SINGLE TRIP RETURNABLE 


6-5-pt. Bottles 12-1-pt. Bottles 10-5-pt. Bottles 6%-gal. Carboy 13-gal. Carboy 


Gross [Tare | Net | Gross |Tare | Net Gross | Tare | Net | Gross Net | Gross | Tare | Net 
Ibs. | Ibs. | Ibs. Ibs. |Ibs. | Ibs. Ibs. | Ibs. | Ibs. Ibs. . | Ibs. Ibs. | Ibs. | Ibs. 


Sulfuric Acid 75 | 21 | 54 36 |12 | 24 98 | 262 | 67 
Ammonium Hydroxide 21 | 24 24 |12 | 12 48 163 | 67 
Acetic Acid, Glacial 21 | 30 24 |12 | 12 57 180 | 67 
Hydrochloric Acid 21 | 36 27 |12 | 15 64 194 | 67 
Nitric Acid 18 | 42 28 |10 | 18 75 69 


INDUSTRIAL AND BIOCHEMICALS SALES OFFICES 


739 West Peachtree Street Minneapolis 2, Minn. 1207 Foshay Tower 
140 Federal Street New Haven 13, Conn 46 River Street 
New York 1, N. Y 
Wynnewood, Pa. (near Phila.)......... 308 East Lancaster Avenue 
1821 National City Bank Bldg. Pittsburgh 19, Pa 1715 Grant Bldg. 
18000 West 7 Mile Road St. Louis 5, Mo 10 South Brentwood Blvd., Clayton 


WESTERN STATES 


VAN WATERS & ROGERS, INC. BRAUN-KNECHT-HEIMANN CO. 


4000 First Avenue South 801 North Washington 1400 16th Street 650 West 8th South 
Seattle 4, Wash. : Spokane, Wash. San Francisco 19, Calif. Salt Lake City, Utah 
2301 Blake Street 
3950 Northwest Yeon Denver 17, Colo. 


Portland, Oreg. 
BRAUN CHEMICAL CO. 
SCIENTIFIC SUPPLIES CO. 1363 South Bonnie Beach Place 2930 West Osborne Road 


600 Spokane Street 718 S.W. 12th Street 108 Angeles 54, Calif. Phoeniz, Aris. 
Seattle 4, Wash. Portland, Oreg. 1745 Imperial Avenue 324 Industrial Avenue N.E. 
San Diego, Calif. Albuquerque, New Mex. 


IN CANADA 
DU PONT OF CANADA LIMITED ¢ Box 660, Montreal, P.Q., Canada 


For the name and address of the distributor of Du Pont Reagents serving your 
area, write to the nearest Industrial and Biochemicals sales office listed above. 


DUPONT DENEM OURS & CO. ( IN 
Industrial and Biochemicals Department 
: 98, Delaware 
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Out of the 


New Apparatus and Equipment 


>» Blue M Electric Co., 138th and Chat- 
ham St., Blue Island, Illinois, offers a new 
“Con-Wate”’ mechanical convection, ultra- 
temperature oven with automatic elec- 
tronic pyrometer and proportioning control 
system with range from 66 to 649°C. 


p A four-page bulletin describes the 
Hoover melting point apparatus for fast 
reproducible determinations of melting 
points, now offered with a_periscopic 
thermometer reader for convenient and 
rapid observation of melting samples. 
Ask for Bulletin 133, Arthur H. Thomas 
Co., P.O. Box 779, Philadelphia 5, Penn- 
sylvania. 


» Hevi-Duty Electric Co., Milwaukee 1, 
Wisconsin, announces a complete range of 
AC and DC Industrial Power Supplies. 
These supplies are designed to regulate 
voltage, current, or power for industrial 
processes. Request Bulletin 1000. 


> Included in its new T-Line of high 
quality laboratory stirrers, Talboys In- 
strument Corp. of Emerson, New Jersey, 
presents the Model #106, a strong, ver- 
satile, variable speed stirrer with two low 
speed shafts giving very high torque at low 
speeds (9 inch-pounds at 200 rpm). This 
makes it well suited for stirring the heavy 
viscous oils, pastes, and paints. 


> Continental Sensing, Inc., 1950 N. 
Ruby St., Melrose Park, Illinois, offers a 
Con-O-Pak Kit whiclt is designed for pre- 
cision stripping of metal-sheathed ceramic 
insulated thermocouple wires. The tools 
are excellent for manual stripping and can 
handle sheath diameters from 0.025 to 
0.250 inch. 


> Aloe Scientific, 5655 Kingsbury, St. 
Louis 12, Missouri, is the distributor of a 
revolutionary type of closure which is said 
to make obsolete the routinely used rubber 
and cork stoppers by the use of ‘“‘Capalls.”’ 


> A new system of equipment which 
greatly simplifies analyses of sub-miniature 
chemical samples is announced by the 
Spinco Division of Beckman Instruments, 
Inc.. Palo Alto, California. The system 
is expected to find its widest application in 
clinival laboratories since it makes possible 
he analyses on less than a drop of 


EDITOR’S BASKET 


When writing for additional information about new products or for 
new literature, your inquiry will receive prompt attention if you write 
on your firm or Institution letterhead and mention the Journal of 
Chemical Education and the date of the particular issue. 
booklets and similar literature are gratis unless otherwise specified. 


Pamphlets, 


p> Central Scientific Co., 1700 Irving Park 
Rd., Chicago, Illinois, has developed a 
compact, portable pump which provides 
either vacuum or pressure, and employs 
only a rotor and four vanes as moving 
parts. 


> A gauge of radically new design, the 
“Open End McLeod Gauge,” elifainating 
capillary contamination and providing 
easier, more accurate readings, has been 
developed and introduced by the Mano- 
stat Corp., 26 N. Moore St., New York 13, 


> C. W. Logeman Co., 633 Bergen St., 
Brooklyn 38, New York, offers for the first 
time a rugged, precision designed, compact, 
high pressure laboratory homogenizer— 
guaranteed to give identical results ob- 
tained on large production homogeni- 
zers—the particles of globules are reduced 
to one micron or less. 


p> Anew line of heating mantles, Series U, 
that provide exceptional control and safety 
during distillation and fractionation proc- 
esses operating at temperatures up to 
650°C, has just been announced by Glas- 
Col Apparatus Co., 711 Hulman St., Terre 
Haute, Indiana. 


(Continued on page A762) 
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EDITOR’S BASKET 


> “Chromo-Spray” new push-button de- 
tection reagents for amino acid and carbo- 
hydrate chromatograms are available from 
Schaar and Co., 7300 W. Montrose, 
Chicago 34, Illinois. 


> An advanced differential pressure mass 
flowmeter capable of precisely measuring 
low flow rates up to 200 psi is now being 
marketed by the C-Mar Corp., 35 Euclid 
Ave., Manasquan, New Jersey, manu- 
facturers of a complete line. 


> The new ADL-Strong Arc Imaging 
Furnace, which provides a completely in- 
tegrated system for a non-contaminating 
heat source in laboratories working in the 


2000 to 4000°K region, is offered by Arthur 
D. Little, Inc., 20 Acorn Park, Cambridge 
40, Massachusetts. 


> The smallest full-fledged analogue 
computer ever made—a 10-amplifier mod- 
el weighing just 23 pounds—is now in 
production at Donner Scientific Co., Con- 
cord, California. 


> A new automatic sampling device, 
designated the Cary Auto-Sampler, has 
been announced by Applied Physics Corp., 
2724 S. Peck Rd., Monrovia, California. 


> Bulletin TW, a 4-page mailer featuring 
Teflon Laboratory Ware is now available 
from E. H. Sargent & Co., Dept. TW, 
4647 W. Foster Ave., Chicago, Illinois. 


> A newly designed, fully automatic 
Dual-Purpose Labwasher unit, complete 


NALGENE ... use /7... abuse it... compare it * 


Unbreakable, acid-resistant NALGENE is the safest most prac- 
tical lab-ware you can use. Because NALGENE does not break, 


it- prevents accidents. Because NALGENE is acid-resistant it 


delivers long, dependable service. And economy starts right 
at the beginning with NALGENE’s low initial cost. 


* A request on your letter-head 


will bring youa FREE Nalgene 


funnel and our 
Catalog H-459 


Write Dept. 42 


The NALGE Co. Ine. 


ROCHESTER 2 NEW YORE 


WORLD'S LARGEST PRODUCER OF PLASTIC LABORATORY WARE 
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with built-in washing-rinsing-drying brain 
for spotless cleaning of all types of lab 
glassware, has been perfected by The 
Chemical Rubber Co., 2310 Superior Ave., 
Cleveland 14, Ohio. 


p> A new model electrolytic conductivity 
bridge has been announced by Industrial 
Instruments Inc., 89 Commerce Rd, Cedar 
Grove, New Jersey. The Type RC-16B2 
Bridge is a general purpose instrument for 
laboratory determination of electrolytic 
conductivity and also for resistance meas- 
urements. 


p> The Pacific Transducer Corp., 11836 
W. Pico Blvd., Los Angeles 64, California, 
announces a new low cost recording ther- 
mometer with dry stylus. This thermom- 
eter can be used as a highly portabk 
field service unit for recording time and 
temperature. 


New Literature 


@ A 24-page catalogue on Semimicro 
Chemistry Laboratory Equipment has just 
been released by Kewaunee Mfg. Co., 
Adrian, Michigan, and its affiliate, Ke- 
waunee Technical Furniture Co., States- 
ville, North Carolina. Included are sev- 
eral types of laboratory tables, a brief 
description of the Semimicro Chemistry 
Method, lists of Semimicro apparatus and 
glassware required for student use, storage 
counter essemblies, and six floor plans for 
Combination Semimicro Chemistry-Phys- 
ics laboratories. 


@ Copies of a new manual describing 
battery and line operated Solu Bridges and 
Controllers may be had by writing In- 
dustrial Instruments, Inc., 89 Commerce 
Rd, Cedar Grove, New Jersey. 


@ Bulletin PIO, available from Labora- 
tory,Furniture Co., Inc., Old Country Rd, 
Mineola, New York, describes their com- 
plete line of portable science tables. The 
fully equipped “Instructolab’’ science cen- 
ter, a demonstration fume hood, two types 
of mobile units, apparatus tables and carts 
are illustrated in this colorful, informative 
4-page booklet. 


@ Jarrell-Ash Co., 26 Farwell St., Newton- 
ville 60, Massachusetts, offers Newlsetter 
No. 5 and two bulletins, ‘Analytical In- 
struments” and Scarining Vacuum Grat- 
ing Monochromators.”’ 


@ The latest issue of the C.I.C. Newsletter 
contains a feature article on ultramicro 
infrared absorption cells which have a 
sample volume of less than 0.05 micro- 
liter. These new sample cells are iceal 
for the infrared analyses of fractions from 
gas chromatographs. Write Connecticut 
Instrument Corp., Wilton, Connecticu’. 


@ Volume 4, Number 4, of Acrylo-N: ws, 
devoted to Acrylamide, is now avail: ble 
from American Cyanamid Co., Pe 
chemicals Dept., 30 Rockefeller P!:za, 
New York 20, N. Y. 


@ Bound volumes of reprints of Dr. rl 
T. McBee’s Annual Review of Halo. 1a- 
tion covering the past ten years have | en 
published by the Columbia-Sout’ ern 
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Chemical Corp. for distribution to scien- 
tists in the academic and industrial fields. 
Copies of these bound reprints can be ob- 
tained by writing to the Columbia-South- 
ern Chemical Corp., One Gateway Center, 
Room 2089, Pittsburgh 22, Pennsylvania. 


@ An informative “filter pump selection 
guide”’ listing many electroplating and 
industrial solutions and their recom- 
mended filter pumps is included in the new 
vatalogue, Bulletin M-1, just published by 
ihe Sethco Manufacturing Corp., Merrick, 
New York. 


@ Bel-Art Products, Pequannock, New 
Jersey, manufacturers of plastic laboratory 
ware for science and industry, is pleased to 
ennounce their new 1959-60 comprehen- 
sive catalogue of plastic ware is now ready 
for national distribution. 


@ The complete list of industrial and 
specialty chemicals offered by Eastman 
Chemical Products, Inc., Kingsport, Ten- 
nessee, subsidiary of Eastman Kodak Co., 
is now available in a newly published 
product index, No. P-102. 


e@ A new eight-page Bulletin No. 2324, 
describing the Aminco-Bowman Spectro- 
photofluorometer, an instrument designed 
to permit continuous activation of com- 
pounds and to measure the resulting 
fluorescence throughout the ultraviolet, 
visible, and infrared regions, is now avail- 
able from the American Instrument Co., 
Silver Spring, Maryland. 


@ Nuclear-Chicago Corp., 333 E. Howard 
Ave., Des Plaines, Illinois, offers the 6th 
of a series of technical bulletins, How to 
Make Quantitative Determinations by Radio- 
metric Analysis. 


@ Linde Co., Division of Union Carbide 
Corp., 30 E. 42nd St., New York 17, N. Y., 
now has available single crystal Yttrium 
Iron Garnet (Y;Fe;0,2) and has just pub- 
lished a new Industrial Crystals Bulletin 
discussing the growth of this new material. 


@ The September-October issue of New 
and Recent Devices for the Laboratory is 
now available from Aloe Scientific, 5655 
Kingsbury, St. Louis 12, Missouri. 


@ J. Bishop and Co. Platinum Works, 
Malvern, Pennsylvania, offers Volume 3, 
Number 4, Platinum Metals Review, 
October, 1959. 


@ Bulletin No. 571, Miniaturized Electric 
Eyes describes in detail the application of 
these pieces of equipment to various prob- 
lems. Write Photomation, Inc., 96 S. 
Washington Ave., Bergenfield, New Jer- 
sey. 


@ * & S Brass and Bronze Works, Inc., 
Westbury, L. I., New York, specialist 
manufacturers of the Lab-Flo line of labo- 
tatory service fixtures, announces the dis- 
tribution of its new product catalogue. 


(Continued on page A764) 


Non-Sparking—Speed Controlled—tLong Wearing 
Welch SPARKLESS ELECTRIC STIRRER 


Provides maximum safety 
INDUCTION TYPE MOTOR 
@ QUIET OPERATION 


Stabilizing Watt-Type Governor 


Speed adjustable from 200 to 
1400 Revolutions Per Minute— 


e@ Uniform Power Output 
Eliminates Rheostats, Gears, or 
Friction-Drive Discs 

e Thrust Ball Bearings Insure Long Life, 
Continuous Running 


$54.75 


No. 5230 


5230. ELECTRIC STIRRER, Sparkless. 
Complete with 6-foot connecting cord, line 
switch and plug. For operation on 50 or 


5230A. ELECTRIC STIRRER, 
for 230 Volts A.C. Consists of No. 5230 
Stirrer equipped with a step-down trans- 
former to permit operation on 230 volts 50 


60 cycles, 115 volts A.C. Each $54.75 or 60 cycles A.C. Each $64 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF WELCH MANUFACTURING COMPANY 
———_ESTABLISHED 1880—_—_ 
1515 SEDGWICK STREET, D-1, CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 


Matheson 
Corrosion 
Resistant 
Pressure 
Regulators 


Series 15 for Hydrogen Chloride, Boron Trifluoride, 
Chlorine, and other corrosive gases or gas mixtures. 


Series 15 regulators use the most chemically resistant materials for greatly 
increased life and performance. A special nickel coating is used on all 

body surfaces. The seat is of long wearing, inert Kel-F; all gaskets 

are of Teflon. The flow control outlet valve is Monel. A monel check valve 

to prevent suck-back is available for direct attachment. See the Matheson 
Compressed Gas Catalog for information on other Matheson regulators 

and valves designed for Sulfur Dioxide, Hydrogen Sulfide, Ammonia 

and the other 82 Matheson Gases. Write for your free copy. 


The Matheson Company, Inc. 


Compressed Gases and Regulators 
East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 
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should have one at.... EDITOR’S BASKET 


Do not waste costly man hours waiting for or oe @ Algae in Water Supplies, C. M. Palme- 

45 pplies, C. M. Palme 
walking to a bolance. For only $29.50 youcan r and H. J. Walter of the Public Healt: 
have each chemist or weighing station Pe Service, is available from the Superinter- 
equipped with a fast, accurate 7 : dent of Documents, Government Printin : 
Cent-O-Gram. Office, Washington, D. C., for $1.00. 
SENSITIVITY .01 gram (1 Centigram) 
CAPACITY 311 Gram 5 @ The American Instrument Co., 803) 
Georgia Ave., Silver Spring, Marylanc, 
announces the availability of what is said 
to be the world’s first complete hygrome:- 
ric catalogue. The new 69-page, two 
color publication contains descriptions and 
illustrations of hundreds of pieces of 
moisture-detection, control, and alarin 
equipment. 


@ Facts About Storage Batteries is avail- 
able from the Exide Automotive Division, 
Electric Storage Battery Co., P. O. Box 
6266, Cleveland 1, Ohio. 


@ The 1959-60 edition of The Dow Chem- 
ical Company’s general catalogue is now 
available. Write the company at Mid- 
land, Michigan. 


MODEL C.G. 311 
TRIPLE BEAM BALANCE 


@ One of the most complete stories ever 
presented on industrial foaming problems 
is now available from General Electric’s 
Silicone Products Dept., Waterford, New 
York. What causes foaming? How can 
you control costly foaming problems? An- 
swers to these and many other questions 
are given in an illustrated, eight-page bul- 
letin, entitled, G-E Silicone Antifoams, 
CDS-204. 


@ A new 112-page catalog containing 
Plumber's Nightmare OIL BATH specifications for over 300 exclusive prod- 
’ ucts used in the physical sciences has 
or Chemist's Dream ? been issued by The Ealing Corp., a Baird- 


Atomic Affiliate, Cambridge, Mass. Items 

described range from Optical Benches and 

Cathetometers to Galvanometers and 

Electron Impact Tubes. Through a plan 

» of special supplements to users, the Ealing 

CH ROMATOG RA Di Y DETECTORS Catalog will be kept current on a quarterly 

basis. Copies of the catalog can be ob- 

f — HAVE IMPROVED PERFORM- tained upon letterhead request to The 

Call or write ee ANCE because of lower Ealing Corp., 40 University Rd., Cam- 
for bulletins on pneumatic noise and easier bridge, Massachusetts. 

GOW-MAC... ALTA installation from GOW-MAC 
Hot-wire filaments in (special sketch) SSK T/C cell : @ Copies of 1959 Supplement to the Bibliog- 
matched pairs. : assemblies with special gas j raphy of Spectrophotometric Methods of 
Temperature Regulated See = flow connections for individ- Analysis for Inorganic Ions, 1952 to 1958, 
chromatography. ual or O.E.M. designs. STP 125A, 28 pages, Paper cover, 6 x 9”, 
Pancake DC Power Sup- — LOWER LIMITS OF DETECT- $1.75, are available from ASTM Head- 


plies. ABILITY from these specifica- i hia 3, 
Portable GAS MASTERS. [i tions combined with new — > 
Gas Blenders for form- [im GOW-MAC solid state, special 7 


ing gas. Pancake DC Power Supply thet 
Helium Purity Anal @ An eight-page bulletin describing ‘heir 
ord a v _ : with microdial zero adjust. new line of flowmeters is being offere:! by 


Recorder: : 
— LOW-COST RELIABLE GOW- 
MAC hot wire T/C units are Rutherford, New Jemey. 

products of continuous re- y: 


@ A new bulletin on ultrasonic cleani = 
laboratory equipment is now avai able 

Department CE G OW- MAC . from Branson Ultrasonic Corp., 40 own 

SEMI-BALL INSTRUMENT COMPANY ___| House Rd, Stamford, Connecticut. 


METAL JOINTS "| 100 Kings Rd., Madison, New Jersey, U.S.A. @ An Aid: To... Laboratory Fume ‘tood 
Telephone FRontier 7-3450 "| Selection is the title of a 16-page, \nfor- 
| mational booklet on Fume Hoods © ered 


(Continued on page A766) 
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FLUORINE, LIQUID AND GAS 
HYDROGEN FLUORIDE 
CHLORINE TRIFLUORIDE 
BROMINE PENTAFLUORIDE 
BROMINE TRIFLUORIDE 
IODINE PENTAFLUORIDE 


Mhen it comes to 
IODINE HEPTAFLUORIDE 


FLUORINATING 
A GE N TS SILVER DIFLUORIDE 


ANTIMONY PENTAFLUORIDE 


Come to 


GENERAL CHEMICAL 


If you’re thinking about fluorinating—or have a problem with your present fluorinating agent—come to 
General Chemical. As America’s primary producer of elemental fluorine and fluorine-based chemicals, 
we can provide you with an extremely wide range of fluorinating agents in research or commercial quan- 
tities. Any or all of the ten fluorinating agents listed above are worthy of thorough investigation. For 


further information on those that interest you, contact our Product Development Department. 


hemical 


GENERAL CHEMICAL DIVISION 


Fine Chemicals 40 Rector Street, New York 6, N. Y. 
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economical... 
dependable... 


THELCO 


OVENS AND 


Theico | 


Favored for dependable, economical 
operation Thelco Ovens and Incubators 
serve almost every laboratory. 


Thelcos provide a temperature range 
up to 200°C with uniformity equal to 
the most expensive cabinets...the only 
cabinets to combine low initial invest- 
ment with such performance... backed 
by published test figures. 


Such construction features as glass wool 
blanket insulation on all sides, black 
heat elements, all welded construction, 
and chrome plated hardware are gen- 
erally available only in higher priced 
cabinets. Thelco offers them at budget 
prices. 

You can buy a Thelco for as little as 
$85 and the big 10 cu. ft. incubator 
for $375. You benefit from a choice of 
models — gravity convection, forced 
draft, vacuum etc. 

Theico cabinets are stocked by nation- 
wide distributors ... can always be 
promptly delivered ... parts and serv- 
ice are just a “phone call away”. 


For full details write for Bulletin 376C, 


Thelco cabinets... like the new 
are built by 
SINCE 1920 


PRECISION 
SCIENTIFIC CO. 


3733 West Cortland St., Chicago 47, Ill. 
Local Offices in Chicago « Cleveland « Houston 
New York + Philadelphia + San Francisco 
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by the Kewaunee Mfg. Co., 5014 8. Center 
St., Adrian, Michigan. 


New Chemicals 


© Dithiooxamide and 
six of its N,N’-disubstituted derivatives 
are now available in developmental quan- 
tities from Mallinckrodt Chemical Works, 
Second and Mallinckrodt St., St. Louis 7, 
Missouri. 


© The industrial and Biochemicals Dept. 
of E. I. Du Pont de Nemours and Co., 
Wilmington, Delaware, offer dimethylacet- 
amide, a new polar solvent, for general in- 
dustrial distribution. 


© The first commercially available 1- 
Heptene-1-C" is announced by the manu- 
facturer, Research Specialties Co., 200 8. 
Garrand Blvd., Richmond, California. 


Miscellany 


% Scissors and glue can be useful tools for 
students in cancer research and biology, 
thanks to the ingenuity of Dr. Van Potter, 
University of Wisconsin professor of On- 
cology, the study of tumers and cancer. 
Dr. Potter, a leading authority on the 
biochemistry of vancer, started working 
nights at. home to try to develop a satis- 
factory model of DNA. Working at the 
kitchen table, Potter soon found a way to 
cut, fold, and glue paper cut-outs in an 
accurate, three-dimensional representa- 
tion of what is known about the DNA 
molecule. 


% The presently accepted value for an 
important atomic constant, the Rydberg 
constant, has been recently substantiated 
by the National Bureau of Standards. 
This confirmation resulted from an exam- 
ination of earlier work which gave a value 
in conflict with the Rydberg constant in 
use today. After re-evaluating the basis 
for this determination, the Bureau recal- 
culated the constant and obtained excel- 
lent agreement with the accepted value. 


*% For the third successive year, the 
Women’s Bureau of the Department of 
Labor with the cooperation of the National 
Vocational Guidance Association, has con- 
ducted a survey of first jobs of college 
graduates—nearly 88,000 of them for 
June, 1957. A small percentage had gone 
on to graduate work, either full or part 
time—principally in education. Teach- 
ing also was the most popular profession of 
the working graduates, 42,000 being em- 
ployed in that profession. In the social, 
physical, and biological sciences, and in 
mathematics and engineering, however, 
where many excellent opportunities exist 
for college women, the numbers were dis- 
appointing. Only 586 women had jobs 
as chemists, and 703 as mathematicians 
and statisticians, or 1.8% of employed 
graduates. “Technicians, biological,” rep- 
resented 2.8%. 


LABASCGAR 


“flexi-plan’”’ 


FURNITURE 


Better-bui/lt 


LABASCO 


NATIONWIDE NETWORK OF 
LABORATORY EQUIPMENT SUPPLIERS 


Seven major equipment 
firms serving laboratories 
everywhere offer NEW 
selection for your most 
demanding requirements. 


FREE 


catalog... 

planning kit... 

technical 
service... 


Engineered for maximum 
strength, graceful modular 
design and economy — the 
ideal choice for all labora- 
tories. 


eCARDINAL PRODUCTS, INC. 
P.O. Box 1611 
Durham, North Carolina 


eCHEMICAL RUBBER COMPANY 
2310 Superior Ave. 
Cleveland 14, Ohio. 


eB. PREISER CO. INC. 
416 Washington St. 
Charleston 2, W. Va. 


e INDUSTRIAL SCIENTIFIC INC. 
P.O. Box 
Fort Worth 1, Texas 


eMACALASTER BICKNELL CO. 
243 Broadway 
Cambridge, Mass. 


@SCHAAR AND COMPANY 
7300 W. Montrose Ave. 
Chicago 34, Illinois 


STANDARD SCIENTIFIC 
SUPPLY CORP. 
808 Broadway 
New York 3, N.Y. 
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QSEMI-MICRO 


CENTRIFUGE 


COMPLETELY SAFE for student use. 
Interchangeable cast aluminum 
head holds 10 x 75 mm tubes 

and 13 x 100 mm tubes. 


No waiting—stop Centrifuge 
with slight palm pressure. 
Silent, ruggedly built 

for long life. 


lo. E 3080—Waco Separator 
“ 110 volt 60 cycle. . .$47.00 


Only 24¢ each 

HAND FINISHED te perfectly shaped 
for semi micro. orrosion-resistant monel 
metal with a red plastic handle. Blade is 

slghtly dished with a round bottom. 
No. E 10115—Waco Spatulas, monel, 175 mm 
long, 23 x 5 mm blade 
tapered to 3 mm tip. 
Yj, VM | $3.10 per dozen $24.00 per 100 


VY, 
HOT PLATE 


A 3” personal hot plate for 
each student. Priced under 
three dollars. Made to speci- 

fications of Dr. L. F. Fieser 

for organic semi-micro. 
Nichrome element and highl 

conductive aluminum head. 

Complete with cord set. 


No. E 6612—Waco hot plate. . $2.95 


BURNER 


Adjustable for Natural and Mixed 
Gases. Both gas and air are ad- 
justable for full control of flame. 
Nickel-plated brass with flame 
stabilizer top. Takes ’/\, wing- 
top, burner height 85 mm. 


No. E 2627 Waco Burner. . . $1.80 each 
Dozen or more $1.60 


WRITE FOR FREE 
SEMI-MICRO Catalog No. E-12 


LABORATORY - SUPPLIES AND CHEMICALS 


4525 W. DIVISION ST.. CHICAGO S51. ILLINO'S 


Apparatus Clamp 


NOW: MORE VERSATILE 
THAN EVER — with im- 
proved convenience for at- 
taching rods of VARIOUS 
SIZES... 


@ Functions on either a vertical or @ Features a unique reversible 
horizontal rod clamping arm equally efficient for 
the smallest or the largest loads 
@ Excellent grasping power for 
shapes other than the cylindrical 
@ Permits placement of apparatus @ Choice of spring type or solid 
as close to a vertical support rod clamping merely by degree of 
as desired, or at any distance screw tightening 


The most versatile laboratory clamp yet designed! 


} @ Performs either as an extension 
clamp or a direct mounted type 


@ Small Mechanical Hand, ex- ® Large Mechanical Hand, ex- 
tension mounted, showing tension mounted. 

**swing-back"’ feature. 

Heavy aluminum construction with small parts of stainless steel. 
SMALL SIZE: LARGE SIZE: 

Cat. No. 22990-6 Cat. No. 22990-10 
Capacity O— Capacity 3%" 

$4.25 $4.75 


Write for further detailed information. 


New York Laboratory Supply Co., Inc. 


76-78 VARICK STREET NEW YORK 13,N Y 
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Welch Stainless Steel 
TRIPLE-BEAM BALANCE 


¢ Good Sensitivity ¢ High Stability «Long Dependable Service 

° Fast Weighing 

e Accuracy-tested 

Corrosion- 
Resistant io Capacity 111 grams 


(201 grams) 
using auxiliary weight 


e Economical 


7 : SENSITIVE TO 
e Wide-Range 0.01 gram 


e Convenient 


e Low Cost 


3 Graduated Scale Levels for easy reading. Riders move easily. 
Hard, Cobalite Knife Edges maintain true edge indefinitely. 


Grooved Agate Bearings are protected against damage, yet 
highly resistant to corrosive action of laboratory fumes. 


One-piece Beam Construction—Silver-Gray Hammerloid Finish 
Rapid Zero Setting—Beam Arrest for faster weighing. 


4030. TRIPLE-BEAM BALANCE, High Form. the hanger is 101% inches high. Each, $27.50 


This valance is recommended for weighing chemi- 

cals, measuring specific gravity, and for general lab- 4031. AUXILIARY WEIGHT. For use on the i 

oratory use wherever high sensitivity is required. gram notch of No. 4030 Balance to increase weigh- 
ing capacity from 111 grams to 201 grams. This 


It reads directly to 0.01 gram and is sensitive to 

load changes aa than this. Its capacity is 111 weight is matched to the balance with which it is 
grams and using the auxiliary weight listed below, to be used and should be ordered at the oR nae 
the capacity can be increased to 201 grams. as the balance. Each, $1. 


The balance is 13 inches long and 11 inches high, 4030. PLASTIC COVER, For No. 4030. 
The pan is 4 inches in diameter and removable, and Each, $1.60 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
1830—-——— 
1515 SEDGWICK STREET, DEPT. D, CHICAGO 10, ILLINOIS, U.S.A. 
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Coming in January 
ESSENTIALS OF COLLEGE CHEMISTRY 


by PAUL R. FREY, Colorado State University 


Paul R. Frey’s newest book is designed for introductory college chemistry courses that 
demand a concise treatment of the subject. No previous knowledge of chemistry on the 
part of the student is assumed. The author begins his discussion with chapters on the 
physical nature of matter, the particle nature of matter, and the relationship between en- 
ergy and chemical change. This is followed by studies of the behavior of substances in 
different states, the structure of atoms, and the classification of the elements—the qual- 
itative aspects of chemistry. The latter part of the text introduces a quantitative discus- 
sion of chemistry, including the combining proportions of elements, the significance of 
chemical formulas and equations, and energy and chemical change. Over 200 illustra- 


tions and charts are included. 


app. 528 pages 


Text price $6.95 


NEW PUBLICATIONS 
FROM PRENTICE-HALL 


Coming in February 
ELEMENTS OF GENERAL CHEMISTRY 
by jay A. Younc, Kings College 


This text has been written as a one-se- 
mester course in college chemistry for stu- 
dents who plan to major in chemistry as 
well as to those who will not again be ex- 
posed to the subject. Professor Young’s 
theme is that “chemistry develops by 
question, challenge, and debate . . .chem- 
istry makes sense—it is both logical and 
unified.” He emphasizes the need for 
reasoning, plus theory and fact, in prob- 
lem solving. A typical chapter intro- 
duces a concept, applies it to an everyday 
experience, and traces its development in 
more advanced areas. In this manner, 
the student will learn a basic law or theory 
thoroughly. Following this approach, the 
author has included summaries of textual 
material before and after each chapter. 
Graphs, charts, and illustrations comple- 
ment the reading. 


app. 448 pages Text price $6.95 


To receive approval copies, write: Box 903 


PRENTICE-HALL, Inc. 


Coming in February 
ATOMS, MOLECULES, AND CHEMICAL CHANGE 


by RUSSELL H. JOHNSEN @#d ERNEST 
GRUNWALD, both of Florida State University 


As a chemistry book for general education 
or college level courses, ATOMS, MOLE- 
CULES AND CHEMICAL CHANGE, emphasizes 
the development of man’s knowledge of 
the structure of matter. The book aims at 
presenting the facts and principles of pure 
chemistry, with a fair amount of physics, 
offering a meaningful course to students of 
varied background. The organization of 
the material has been tested with several 
thousand students over a two-year period. 
The authors begin their discussion with 
the chemical basis of atomic theory, fol- 
lowed by material on energy, kinetic mo- 
lecular theory, orbital model of electronic 
structure and its explanation of the pe- 
riodic arrangement of the elements, lead- 
ing up to a discussion of nuclear phe- 
nomena. Many illustrations, charts, 
graphs, and tables are included. 


app. 288 pages Text price $6.00 


Englewood Cliffs, New Jersey 
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NEW CHEMISTRY BOOKS 


A Natural Supplement for All Introductory Organic Chemistry Textbooks... 


ORGANIC CHEMISTRY—AN OUTLINE 
Problems and Answers 


Corwin Hansch George K. Helmkamp 
Pomona College University of California, Riverside 


258 pages, $2.95 


A sample of the enthusiastic response to this book . . . 


“This book should serve both as an outline for study and as an excellent source of study 
questions for use during the organic chemistry course and for intensive review at the end 
of it. I was particularly pleased to find that the questions went far beyond the usual 
ones which demand only the recall of factual information. There are included not only 
synthetic problems which demand an ability to integrate factual information and princi- 
ples but also questions involving predictions and interpretations of reactivity, predic- 
tions of the course of reactions not previously discussed, and interpretations of the steric 
course of reactions that will challenge students to use some of the principles of organic 
reactions that are now finding their way into texts for the first organic course.”’ 


—Professor Stanley C. Bunce, 
Rensselaer Polytechnic Institute 


“An excellent piece of work. _I particularly like the quantitative problems and the ap- 
proach to synthesis problems.” 
—Professor George E. Philbrook, 
The University of Georgia. 


“The best of its type that we have examined in a long time.”’ 


—Professor E. L. Griffin, 
Stephen F. Austin State College 


“A very stimulating text with a new approach.” 
—Professor Edna H. Shaver, 
Russell Sage College 


DOm | 


Send for copie 


McGRAW-HIL 


330 West 42nd St. 
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FROM McGRAW-HILL BOOK COMPANY 


LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY 
By Kenneth R. Wiberg, University of Washington. Ready in January, 1960 


A modern and practical book designed to introduce advanced undergraduates and be- 
ginning graduate students to the basic methods of organic chemistry laboratory 
technique. It covers the procedures and methods of purification of liquids, solids, and 
gases, and then considers the methods of separation and purification which are based 
on partition between phases. An attempt has been made to cover all of the most 
important techniques and to briefly describe others. 


969 pages 


INSTRUMENTATION IN SCIENTIFIC RESEARCH: Electrical Input 
Transducers 
By Kurt S. Lion, Massachusetts Institute of Technology. 


A reference book for all fields of science, engineering, and medicine where electrical 
instrumentation is used as a research tool. The purpose of the volume is to provide 
a complete collection of the existing basic methods and systems used as input trans- 
ducers in electrical instrumentation. The book is a comparative study and analysis 
of electrical input transducers or sensing elements. Almost all input transducers 


for mechanical, thermal, magnetic, and electric quantities and for optical and nuclear 
radiation are presented. 


324 pages $9.50 


RADIOISOTOPE TECHNIQUES 


By Ralph T. Overman, Oak Ridge Institute of Nuclear Studies; and Herbert M. Clark, 
Rensselaer Polytechnic Institute. Ready in January, 1960. 


A laboratory textbook designed to give the principles and typical procedures of working 
with radioactive materials. It is for use both as a text, in formal courses dealing with 
radiochemical techniques, and also as a reference and source book for these laboratory 
procedures and manipulations. Discussions and techniques are included relative to 
the detection of radiation, errors in radioactivity measurements, the preparation of 
radioactive sources, the laboratory characterizations of radiation, and applications of 


radioisotopes. Approximately 1,000 references to literature dealing with these tech- 
niques are needed. 


496 pages 


CHEMICAL ANALYSIS: An Advanced Text and Reference 
By Herbert A. Laitinen, University of Illinois.» Ready in February, 1960. 


This advanced-level text and reference book is by one of the most respected and ad- 
mired chemists in the country. It covers the fundamental principles underlying 
chemical methods (as contrasted to instrumental methods) of analysis. Special em- 
phasis is placed on equilibria, kinetics, and mechanisms of the important types of 
chemical reactions involved in chemical analysis; on methods of separation and on the 


application of statistical methods to sampling, experiment design, and interpretation of 
results. 


391 pages 


bn Approval 


OOK, COMPANY, Inc. 


New York 36, N. Y. 


Anniversary 


% 1959 
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the Geophysical Laboratory of the Carne- 
gie Institute of Washington and Johns 
Hopkins University during the academic 
year 1957-58. 

Each chapter was written by an author- 
ity on the topic covered and in most in- 
stances consists of a brief review of the 
subject, followed by a description of the 
author’s researches and a reasonably com- 
prehensive bibliography. A good cross 
section of the many topics in geochemical 
research is provided. 

The book will be most useful to re- 
searchers on these problems by providing 
a summary of recent results. It will be 
valuable also as supplementary reading on 
the graduate level or as a source for sem- 
inar material. The case history ap- 
proach will allow the geology student to 
gain a better understanding of the broad 
applicability of geochemical methods of 
attack in the solution of geological prob- 
lems. The chemistry student will benefit 
by learning about the many possibilities of 
applying his knowledge in the relatively 
virgin field between the sciences of chem- 
istry and geology. 


Dona.p F. SauNnDERs 
Geophysical Service Inc. 
Dallas, Texas 


The Emergence of the German Dye 
Industry 


John Joseph Beer. Illinois Studies in 
the Social Sciences. Vol. 44. Uni- 
versity of Illinois Press, Urbana, Illinois, 
1959. vii + 169 pp. 18 X 26 cm. 
Paperbound, $3.60. Cloth, $4.60. 


As is eminently proper, this historical 
study opens with the familiar story of 
A. W. Hofmann, his student William Per- 
kin, and the latter’s discovery of mauve, 
which led to the founding of the aniline 
dye industry. The influence of the Lie- 
big school on the development of English 
chemical education is clearly outlined. 
Succeeding chapters tell the reasons for 
the decline and lack of progress of the Brit- 
ish and French dye industries. Next is 
given an account of the rise of dye manu- 
facture in Germany and Switzerland, fol- 
lowed by a first rate discussion of the 
mutual influence of this industry on the 
chemistry curricula in the German and 
Swiss universities and Technische Hoch- 
schule and the relations between such 
schools and the dye manufacturers. 

An especially good treatment is accorded 
the rise of the research laboratories within 
the industry “undoubtedly the greatest 
single contribution that this industry 
made to the advancement of science.’ 
This account follows in detail the develop- 
ment of the research program in the Bayer 
works, which was selected as a representa- 
tive example. The extension of the dye 
industry into related fields (fine chemicals, 
pharmaceuticals, photographic supplies, 
etc.) is given adequate attention. Special 
chapters are devoted to the growth of gig- 
antic marketing programs and to the rela- 
tion of the dye industry to the German 
state (patent laws, tariff regulations, and 
the like). The important matter of car- 
tels is given a chapter of its own. During 
World War I, the dye factories were 
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largely concerned with the production of 
military supplies, and after the peace of 
Versailles they faced tremendous difficult- 
ies including the constant threat of being 
dismantled. All these matters are dis- 
cussed adequately. The book closes with 
a masterly summing up of the social impli- 
cations of science as presented by this in- 
dustry. 

The reviewer likes this book tremen- 
dously, not only for what it tells but for 
the readable manner it which the story is 
presented. Only a few structural formu- 
las are included and then only in footnotes. 
Tables of economic data which a less 
skilled writer might have thought essential 
are conspicuous by their absence. This is 
a volume to be enjoyed by students, 
teachers, practicing chemists, industrial- 
ists, educators and government officials, 
and by the intelligent public. 


E. OEsPer 
University of Cincinnati 
Cincinnati, Ohio 


The Chemistry of Drugs 


Norman Evers and Dennis Caldwell. 
3rd ed. Interscience Publishers, Inc., 
New York, 1959. 415 pp. 16 X 23.5 
em. $12.25. 


The third edition of this book will be 
welcomed by pharmaceutical chemists who 
have used the second edition which ap- 
peared in 1933. The material has been 
brought up-to-date and covers hypnotics 
and anticonvulsants, analgesics and anti- 
pyretics, tranquilizers, anesthetics, sym- 
pathomimetics and adrenergic blocking 
agents, antispasmodics, neuromuscular 
and autonomic blocking agents, antihista- 
minics, bactericidal and _ bacteriostatic 
drugs, drugs for tuberculosis, leprosy, try- 
panosomiasis, malaria, and helminthiases. 
All these are grouped together as synthetic 
drugs, and in this section are also found 
synthetic estrogens, diuretics, anticoagul- 
ants, and diagnostic agents. Under the 
heading of naturally occurring drugs, 
opium alkaloids, strychnine, and alkaloids 
from cinchona, ergot, ipecac, curare, 
coca leaves, colchicum, and steroidal alka- 
loids are listed. Steroidal hormones, 
antibiotics, glycosidal drugs, vitamins and 
(sic!) purgatives are lumped together as 
natural drugs also. 

Each major drug in these many cate- 
gories is discussed. A brief history is 
given, extraction and synthetic methods 
are presented, and a list of physical prop- 
erties is detailed. These facts are not 
presented critically, unfortunately. For 
example, whereas only the most practical 
method of synthesis is mentioned in most 
cases, the highly interesting but equally 
impractical total synthesis of morphine is 
spelled out in detail. It is obvious that 
the authors have emphasized those drugs 
with which they have been personally 
familiar: the total space devoted to vita- 
mins is barely 28 pages. That means that 
the thoroughness of the treatment of the 
individual types of drugs is uneven in 
places, although the novice will get fairly 
adequate information even from the less 
complete chapters. This is not true of the 
biological significance and the mode of 


action of drugs. The authors do not claim 
to cover these aspects of drug research 
and what they present in this area is 
quite inadequate. 

A valuable feature of the book, especi- 
ally for readers in the U.K., is a fairly com- 
plete list of proprietary and non-proprie 
tary drugnames. However, the America: 
reader will stumble over numerous case 
where nomenclature used in this countr: 
has not been considered. On the whol. 
the book is informative and represents a 
effort to cover a large amount of materi: | 
in a slim and relatively inexpensive monc - 
graph. 


ALFRED BURGE 
University of Virgini 
Charlottesvil ¢ 


Free Radicals: An Introduction 


A. F. Trotman-Dickenson, Lecturer in 
Physical Chemistry in the Universiiy 
of Edinburgh. Methusen’s Momn- 
graphs on Chemical Subjects. John 
Wiley & Sons, Inc., New York, 1959. 
142 pp. Figs. and tables. 11.5 x 
17 cm. $2.50. 


The short monograph by Trotman- 
Dickenson entitled ‘Free Radicals: An 
Introduction,’’ provides the reader with a 
lucid and concise account of free radical 
chemistry. The reactivity of free radi- 
cals is the main topic of this exposition, 
and the author presents his subject in a 
systematic way by surveying all types of 
elementary reactions which play a role 
in processes involving free radicals as in- 
termediates. Thus the content of the 
book is divided into sections such as for- 
mation of radicals, their recombination, 
transfer reactions, addition reactions, de- 
composition of radicals and their isomer- 
ization. 

The structural problems are only briefly 
mentioned; perhaps further elaboration 
of this subject would have been desirable. 
Also, the dynamics of radical reaction 
could have been taken further. 

Since the book is addressed to non- 
specialists who would like to acquaint 
themselves with the chemistry of free 
radicals, it would have been advantageous 
to discuss some processes of general im- 
portance and to show how relatively small 
variations in the rates of elementary re- 
actions might completely change the char- 
acter of such a process. 

On the whole, the book is recommended 
to anyone who wishes to be introduce: to 
the dynamics of free radical chemistry. 


 Szw arc 
New York State College of For: siry 
Syracuse 


Punched Cards: Their Application to 
Science and Industry 


Edited by Robert S. Casey, Jame. W. 
Perry, Madeline M. Berry, and i llen 
Kent. 2nd ed. Reinhold Publi-\iing 
Corp., New York, 1958. x + 69. pp. 
Figs. and tables. 17 X 23.5 em. 315. 


The second edition of ‘Punched C: ds” 
is of far greater value to chemists, tea hers 
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Coming in March—a unified approach to... 


PRINCIPLES OF UNIT OPERATIONS 


By A. S. Foust, L. A. Wenzel, C. W. Clump, L. Maus, 
jr., and L. B. Andersen, all of Lehigh University. In this 
new text, the authors present the unit operations as uni- 
tied groups of operations stemming from identical funda- 
mentals. The Jevchegneeane are built up from a simpli- 
tied physical model or a basic mathematical relation or 


both, using generalized notation. The treatment then 
progresses to the more complicated handling of realistic 
problems by applying the general equations to the 
specific operations. Special cases are covered for the 
more important operations. Ready in March, 1960. Ap- 
prox. 496 pages. College edition prob. $12.50. 


THE NEUROCHEMISTRY 
OF NUCLEOTIDES AND AMINO ACIDS 


Edited by R. O. Brady and D. B. Tower, both of the Na- 
tional Institute of Neurological Diseases and Blindness, Beth- 
esda, Md. This volume represents the first detailed, com- 
prehensive coverage of current knowledge of the roles and 
metabolism of nucleotides and amino acids in the central 
nervous system. It contains the papers and full dis- 
cussions of a two-day symposium of outstanding authori- 
ties in the fields of nucleotide and amino acid chemistry, 
mechanism of action, and activities and metabolism. 
1960. Approx. 260 pages. Prob. $9.50. 


LIPIDE CHEMISTRY 


By D. J. Hanahan, University of Washington. With con- 
tributing chapters by F. N. Gurd, Equitable Life Assurance 
Society of the U.S.; and 1. Zabin, University of California, 
Los Angeles. Emphasizes the chemical nature of lipides 
(mainly from animal sources but applicable to many 
sources) and difficulties encountered in establishing with 
certainty the structure and purity of lipides isolated from 
natural sources. 1960. Approx. 356 pages. Prob. $10.00. 


DETOXICATION MECHANISMS 
Second Edition 


The Metabolism and Detoxication of Drugs, Toxic Sub- 
stances and Other Organic Compounds. By R. T. Wil- 
liams, St. Mary's Hospital Medical School, University of 
London. Entirely rewritten and considerably enlarged, 
this new edition offers greater discussion of the enzy- 
mology of foreign compounds and the pharmacological 
and toxicological consequences of the biochemical trans- 
formation of foreign compounds. 1959. 796 pages. 
$10.00 


ORGANIC REACTIONS Vo!. x 


Editor-in-Chief: Roger Adams, University of Illinsis. 
This latest volume in the well-known series has as its 
particular contributions: an extensive review of the 
Michael reaction—which has assumed added importance 
in many of the routes leading to the syntheses of impor- 
tanc natural products—and two chapters that deal with 
the reaction between diazonium salts and reactive hydro- 
gen atoms on aliphatic carbon atoms. 1959. 563 pages. 
12.90. 


Send for examination copies. 


JOHN WILEY & SONS, Imce 440 Fourth Avenue, New York 16, N. Y. 


SYNTHESIS AND ORGANISATION 
IN THE BACTERIAL CELL 


By Ernest F. Gale, University of Cambridge, England. 
Three lectur.s, given at the Institute of Microbiology, 
Rutgers University, form the basis for this book. The 
theme is biosynthesis of proteins and nucleic acids. The 
author focuses on three fields: bacterial cytology, mode 
of action of antibiotics, and biochemistry of protein and 
nucleic acid synthesis. The latest addition to CIBA Lec- 
tures on Chemistry of Microbial Products. 1959. 110 
pages. $3.50. 


BIOCHEMICAL PREPARATIONS, Vo!.7 


Edited by H.A. Lardy, University of Wisconsin. This vol- 
ume maintains the same high standard that has made pre- 
vious volumes in the series indispensable to students of 
biochemistry. Like the others, it provides authoritative, 
thoroughly checked preparations for substances used in 
biochemical research a illustrates techniques and meth- 
ods useful to students. 1960. Approx. 128 pages. Prob. 
$5.25. 


AN INTRODUCTION 
TO THE ORGANIC CHEMISTRY 
OF HIGH POLYMERS 


By C. S. Marvel, University of Illinois. Intended for the 
beginner in polymer synthesis, this text treats such topics 
as: condensation polymerization, addition polymeriza- 
tion (free radical initiation and ionic initiation), co- 
polymerization, diene polymerization, and reactions of 

lymers. It is the only simple introductory treatment in 

nglish. 1959. 82 pages. $4.50. 


ORGANIC SYNTHESES, Vol. 39 


Editor-in-Chief: Max Tishler, Merck Sharp & Dohme 
Research Laboratories. In this newest volume in the noted 
series, 39 contributors, plus members of the Editorial] 
Board, treat 28 new syntheses. These tested preparations 
serve as a reliable source of detailed, practical iam 
for valuable intermediates and as models for related reac- 
tions. 1959. 114 pages. $4.00. 
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BOOK REVIEWS 


of chemistry, and chemical librarians 
than the first. In addition to retaining 
the important fundamental chapters on 
the nature and use of hand- and machine- 
sorted punched cards and necessary equip- 
ment, this edition contains new chapters 
on the application of punched cards to 
specific areas of importance to chemists, 
such as chemical analysis by spectral 
methods and searching metallurgical lit- 
erature. There is also a new chapter 
which reviews several important applica- 
tions of punched cards to fields such as 
nuclear and biological data, photography, 
laboratory records, technical services, 
market research, chemical literature, the 
petroleum industry, and others. 

The second edition also includes infor- 


mation on punched card systems which 
have assumed greater importance in the 
years since the first edition was published, 
such as the ‘Peek-a-boo System,’’ the 
“United System,’’ and the ‘Zato-coding 
System.’’ All but five of the thirty 
chapters have been changed extensively, 
many being enlarged substantially. Un- 
fortunately, the chapters on the use of 
punched cards for systematic indexing of 
organic compounds and for scientific 
computation have been omitted from this 
edition, but information on the former is 
included in the chapters on spectral 
methods and chemical compounds and an 
extensive bibliography contains several 
references to material on the latter. 

The book has been carefully edited and 
suffers less than many edited books from 
a lack of continuity. The reader who 
has had absolutely no previous contact 


“For the first time, I seem 


cated. 


Evanston, Illinois 


to have a book that suits a variety of students.” 


Theory and Practice 


W. J. Blaedel and V. W. Meloche 


SETS A NEW STANDARD FOR THE 
QUANTITATIVE ANALYSIS COURSE 


% The text describes a minimum core of experiments, each one quite 
thoroughly, rather than a large number superficially. 


*% Checking of weights and calibration of volumetric equipment is advo- 


% Standard solutions are verified against each other. 
solutions and confirms the student’s technique before he invests his 
time in the analysis of his samples. 


% The student learns to work as the professional chemist does. He 
achieves accuracy and satisfaction beyond what he would achieve were 
such thoroughness not demanded. 


ROW, PETERSON AND COMPANY 


ELEMENTARY 
QUANTITATIVE 
ANALYSIS 


University of Wisconsin 


This checks the 


Elmsford, New York 
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with punched cards may have some diffi- 
culty in comprehending the operation of 
some of the systems described, but the 
chapters are well documented and use of 
the references should provide a solution 
to this problem. 

Librarians in all fields will undoubtedly 
appreciate the emphasis given to their 
problems on classifying, coding, and 
retrieving reports, patents, indexing, liter- 
ature searching, and other areas of library 
work. 

The physical characteristics of the book 
are significantly superior to those of th« 
first edition with regard to type size 
(larger in the second edition) and quality) 
of paper and binding. 

STanLeY KirscHNER 
Wayne State Universit); 
Detroit, Michigan 


Robert N. Meals and Frederick M. Lewis. 
Silicone Products Department, Genera! 
Electric Company. Reinhold Pub- 
lishing Corp., New York, 1959. xi + 
267 pp. Figs. 14 X 19.5cm. $5.95. 


This most recent volume in the Rein- 
hold Plastics Applications Series will be 
of wider interest than some of the previous 
ones. Since the silicone plastics are not 
based on conventional organic chemistry, 
as most other plastics are, the authors 
have found it desirable to devote almost 
half of the book to a consideration of the 
more fundamental chemistry and physics 
which underlays the technical applications 
of silicones. Thus the physical proper- 
ties of these materials are related to 
molecular structure and properties when- 
ever possible and considerable detail 
about the pertinent chemistry of silicon is 
given. In keeping with this approach 
there is also an appendix which outlines 
the nomenclature of organosilicon com- 
pounds. The treatment of these aspects of 
silicon chemistry is, of course, not exhaus- 
tive but it does provide a good introduc- 
tion to this increasingly important field. 

This basic discussion is followed by 
chapters on manufacture, fabrication, and 
applications and finally a most interesting 
survey of the ways in which the present 
properties of silicones may be modified in 
the future. 

The educational uses of this Series will 
be mainly in the fields of chemical engi- 
neering and industrial chemistry. 


Tuomas 
The College of Wooster 
Wooster, Ohio 


The Chemical Behavior of Zirconium 


Warren B. Blumenthal, National Lead 
Company, Niagara Falls, N. Y. 
D. Van Nostrand Co., Inc., Princeton, 
New Jersey, 1958. vi+398pp. 1 X 
23.5cem. $11. 


Our knowledge of the chemistry of 
zirconium is changing rapidly from that of 
an art to that of a science. The puili- 
cation of this comprehensive book will 
certainly accelerate the transition. The 
author’s familiarity with the field of 
zirconium chemistry is obvious in (he 
wide range of topics presented. [he 

(Continued on page A776) 
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2 Important new 
RUSSIAN BOOKS in 
ENGLISH TRANSLATION 


CORROSION OF CHEMICAL 
APPARATUS 


by G. L. Shvartz and M. M. Kristal 


ConTAINING information heretofore unavailable in one 
volume in English, this recent monograph is a result of 
the investigations carried out by the authors at the Sci- 
entific Research Institute of Chemical Machines and the 
Moscow Institute of Chemical Machines. 


Here they present valuable data concerning the theory of 
pesca Ps and stress corrosion, and then discuss in 
detail the causes and character of corrosion cracking of 
carbon steels, alloyed steels, and nonferrous metals. i 

information is based not only on Shvartz and Kristal’s ex- 
tensive studies of various cases of destruction of apparatus 
and machinery of the chemical and allied branches of 
Soviet industry, but also on recent literature in the field, 
including 219 references of which most are to the Soviet 
literature. 


By noting certain regularities of behavior of metals while 
conducting their investigations, the authors were able to 
include in their book many practical recommendations on 
methods of prevention and protection against cracking and 
intercrystalline corrosion of metals, thus providing a 
more efficient approach to the problem of choice of ma- 
terials for the manufacture and assembly of chemical 
apparatus. 


1959 


cloth 256 pages illus. $7.50 


AUTOMATIC CONTROL OF 
RECTIFICATION PROCESSES 


by I. V. Anismov 


THis BOOK considers the technological prerequisites for 
automatic control of rectification processes and the basic 
variants of control systems for fractionating columns as 
they depend on the physical characteristics of the control 
systems and the requirements imposed by the process. 


Methods are set forth for the experimental determination 
of the dynamic characteristics of the controlled variables 
5 ga of rectification processes as well as methods for 
the calculation of adjustments of isostatic controllers to 
the optimum operating regime and of corrections to the 
adjustments of controllers during use. 


Examples are presented of the calculation of the ampli- 
tude-phase characteristic of the regulated system, of the 
calculation of adjustments of a single-speed floating con- 
troller, and of the determination a correction factors for 
correcting the adjustments of the controller in accordance 
with changes in the operating conditions of the system 
being regulated. 


The book is designed for engineers in the petroleum- 
processing, the chemical, and other branches: of industry 
who are occupied with the design and use of control 
systems. 


1959 durable paper cover $25.00 


CONSULTANTS BUREAU, INC. 
227 WEST 17TH STREET, NEW YORK 11,N. Y. 


Photometers 


Klett-Summenrson 


No. 2070 


Designed for the rapid and accurate determina- 
tion of thiamin, riboflavin, and other substances 
which fluoresce in solution. The sensitivity 
and stability are such that it has been found 
particularly useful in determining very small 
amounts of these substances. 


a 


KLETT SCIENTIFIC PRODUCT 


BIO-COLORIMETERS e GLASS ABSORPTION CELLS 
COLORIMETER NEPHELOMETERS e GLASS STANDARDS 


Klett Manufacturing Co. 


179 EAST 87TH STREET, NEW YORK, N. Y. 
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QUALITY AND 
PRECISION 
FROM TOP 
TO BOTTOM... 
YOUR 
ASSURANCE 
OF UTMOST 
ACCURACY 


Sauter MANHATTAN 


CAPACITY 

200 g. & 500 g. 

Features vernier projec- 
tion of 200 mg, as one 
hundred scale divisions 
on either side of center 
zero. Exterior application 
of fractional ring weights 
from 100 mg up to 1,000 


mg. 

Sensibility Reciprocal 
is 1/10 mg on vernier 
scale. Readability of 
1/20 mg per half vernier 
scale division. 

Beam of aluminum al- 
loy. Agate knives and 
planes. Air Dampers. 

Case of hand-rubbed 
mahogany, with counter- 
weighted front slide and 
two side doors. 


saute MASTER 
CAPACITY 200 g. 

The exceptionally wide 
divisions of projection 
system enable ready 
estimation of 1/20 mg 
without use of vernier. 
Exterior application of 
ring rider weights up to 
1,000 mg. 

Sensibility Reciprocal 
Of 1/5 mg on projection 
scale. Readability of 
1/20 mg per quarter 
scale division. 

Beam of aluminum al- 
loy. Agate knives and 
planes. Air Dampers. 

Case of hand-rubbed 
mahogany, with counter- 
weighted front slide and 
two side doors. 


sauter UNIVERSITY 

CAPACITY 200 g. 
Exclusive Sauter Rider 
Transportation insures 
fast, accurate use of the 
rider scale which has 50 
divisions on each side 
of center zero. 

Sensibility Reciprocal 
is 1/5 mg. Readability 
of 1/10 mg per half 
scale division. 

Beam of aluminum al- 
loy. Agate knives and 
planes. 

Case of oak with 
counterweighted front 
slide. 


SAUTER 


ANALYTICAL 


BALANCES 


Write for Illustrated Literature 


AUGUST SAUTER ine 


866 WILLIS AVENUE 
ALBERTSON, L.1., N.Y. 
Ploneer 6-0254 


A776 / Journal of Chemical Education 


BOOK REVIEWS 


element itself is first discussed, its inter- 
stitial solutions and intermetallic com- 
pounds are treated next, and the com- 
pounds of zirconium are covered quite 
thoroughly in chapters on zirconium 
halogenides, zirconium oxide and the 
zirconates, zircon and the complex sili- 
cates, sulfate compounds, compounds of 
other inorganic acids, carboxylates, and 
other organic compounds. 

A serious and noteworthy attempt has 
been made to introduce rules governing 
the properties and behavior of zirconium 
and its compounds. In this, the author 
has been only partially successful. The 
fault does not lie in the rules proposed, 
which are basically these: zirconium does 
not exist as a monatomic ion, but only as a 
covalently bonded atom, usually of oxida- 
tion number four, with a coordination 
number as near to eight as is spatially 
possible. 

The book is characterized by a certain 
lack of clarity and precision in its expo- 
sition, particularly with respect to the- 
oretical topics, which may be confusing to 
the reader. Another reviewer (Science, 
129, 636 (1959)) has called attention to the 
association of positive charge on zir- 
conium cations with the oxygen atom 
(page 37). The references to inner orbital 
complexes (page 57), the reaction of a 
gram-atom of zirconium with a gram-atom 
of boron (page 73), the implication that 
resonance is an equilibrium and that 
coordination number increases with double 
bonding (page 108), double-bonded fluo- 
rine (page 142), the discussion of oxide 
structure and surface phenomena (page 
162-3, reference 111 is not pertinent) are 
other examples. 

This book is without doubt a valuable 
addition to the literature on zirconium and 
an excellent source of reference. Caution 
should be exercised, however, in accepting 
ingenious structural and mechanistic de- 
vices as other than starting points for 
stimulating discussion and future experi- 
mental study and correlation. One wishes 
also for a more useful index, one with 
fewer mineral names and more chemical 
topics. 


M. HAENDLER 
University of New Hampshire 
Durham 


The Chemistry of Industrial Toxicology 


Hervey B. Elkins, Director, Division of 
Occupational Hygiene, Massachusetts 
Dept. of Labor and Industries. 2nd ed. 
John Wiley & Sons, Inc., New York, 
1959. viii + 452 pp. 25 figs. 52 
tables. 16 X 23.5cm. $11.50. 


Nine years have passed since the first 
edition of this book appeared and as the 
author states “the number of substances 
which potentially menace the health of the 
industrial worker has materially in- 
creased.’? The book has been expanded 
from 406 to 452 pages; one chapter on 
radioisotopes has been added. The bib- 
liography has been increased from 366 to 
555 references. The more substantial 
changes, in addition to the chapter on 


radioisotopes, have been made in the last 
three chapters on maximum allowable con- 
centrations, air sampling devices, and ana- 
lytical methods and procedures. The 
MAC’s have been brought up-to-date. 
The chapter on analytical methods is the 
largest in the book consisting of 127 pages. 
Methods for the determination of benzene, 
toluene, and chlorinated hydrocarbons 
have been changed. Procedures for the 
determination in urine of coproporphyrin 
creatinine, paranitrophenol, plutonium 
radium, strontium, trichloroacetic acid 
uranium, and vanadium have been addec 
as well as a method for lead in urin 
containing ethylenediaminetetraacetate 
Methods are included for pentachloro 
phenol, toluene diisocyanate, and th: 
American Conference of Governments! 
Hygienists methods for formaldehyde ani 
parathion in air. The estimation o/ 
cholinesterase activity in blood is detailed. 

This is a useful book and thus it is diffi- 
cult to understand why the author after 
making so many changes persisted in re- 
taining the artificial grouping of substances 
of the first edition, for instance classifying 
hydrogen with the alkali metals. The dis- 
cussion of lithium, sodium, and potassium 
leave much to be desired; no mention of 
metal fume fever attributable to copper 
oxide is made. An alphabetical arrange- 
ment is, at times, desirable; it is of dubious 
value for analytical methods. Thus a 
microcolorimetric method for benzene is 
given on page 300 and an almost identical 
one for toluene is given on page 401. 

The styling of the second edition is bet- 
ter than that of the first edition but the 
lack of uniformity of chemical formulas is 
retained, viz. cyclohexanone (CH>);:CO, 
methyl cyclohexanone CH;—C,)H»:CO, 
dioxane O(CH:CH:).0. 

For those not acquainted with the first 
edition, it is important to point out that 
the book deals with industrial uses, toxi- 
cology, and evaluation of harmful sub- 
stances; preventive measures and hazard- 
ous operations are also discussed. 


Mortis B. Jacoss 
Department of Air Pollution Control 
New York City 


Vapor-Liquid Equilibrium 
Eduard Hila, Jiri Pick, Vojtech Fried, 


and Otakar Vilim, Department of 
Physical Chemistry, Institute of Chem- 
ical Technology, Praha, Czechoslo- 
vakia. Translated by G. Staniart. 
Pergamon Press, Inc., New York, 1{58. 
xviii + 402 pp. Many figs. and ta)les. 
16.5 X 23.5cem. $14. 


This is an unusually good book. For 
the first time a treatment of vapor-li uid 
equilibrium theory, description of ex- 
perimental apparatus and methods, «id a 
survey of literature data on this su! ject 
have been compiled into one | 0k. 
Because of the wide scope of the tet, it 
will provide a novice with the backgr und 
needed to begin studies in the fie)! of 
equilibrium studies, and at the same ‘ime 
be indispensable to those who are alr ady 
experienced. A wealth of more de: xiled 
information may be found in the ove: 1200 
references cited by the authors. 


(Continued on page A778) 
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Introdoction to the Basic Unit Operations . . . 


Essentials of 


Quantitative Analysis 
A. A. BENEDETTI-PICHLER, Queens College 


A well-organized textbook and laboratory manual dealing 
with the fundamentals of observation and measuring. Book gives 
specific numerical data on the degree of precision of many unit 
operations, and equations to calculate limits of error for almost 
thorough, and firmly 


any quantitative operation. "Impressive. 
based on valuable practical detail.’'—The ‘Age. 
138 ills., tables; 666 pp. 


The World of Atoms 


J. J. G. MeCUE, Lincoln Laboratory, Massachusetts 
Institute of Technology; with the assistance of 
KENNETH W. SHERK, Smith College 


An introduction to physical science. 


experiment. Numerous graded exercises. 
troduction..'—Journal of the Franklin Institute. 
ills., tables; 659 pp. 


The Evolution of Chemistry 


EDUARD FARBER 


This comprehensive and thorough volume is a history of the 
well-written, well- 
documented, ever-engrossing narrative.’ —The Science Counsellor. 


ideas, methods, and materials of chemistry. 


1952. 30 alls., 349 pp. 


15 East 26th St., 


Combining both physics 
and chemistry, book focuses on atomic science as a coherent branch 
of study. Each scientific concept is illustrated by a demonstrable 
“‘A well conceived in- 
1956. 


New York 10 


NEW! 
CENCO* HYVAC 
GAS BALLAST PUMPS 


For vacuum applications plant 
a laboratory. Eliminates 
use of oil separators, cen- 
trifuges, refrigerated traps. 
Wide range of capacities. 


1956. 
$12.50 
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use Cenco pump oil. 
Write today for bulletin 10G. 


the most complete line of scientific instru- 
ments and laboratory supplies in the world. 
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coming your way doom! 


Check it for outstanding values in hundreds of 


expendable items frequently in need of re- 
placement, such as: 


Graduated cylinders 
Chemical thermometers 
Pipettes 

Test tubes 

Rubber stoppers 

Hand centrifuges 
Clamps 

Bunsen burners 

Filter paper 


If you do not receive this circular, and want a 
copy or desire our complete catalog, write to us 
and we will fill your request promptly. 


THE 
INDUSTRIAL & SCIENTIFIC INSTRUMENT 
COMPANY 
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BOOK REVIEWS 


The book is divided into two main 
parts: thermodynamics and laboratory 
technique. The treatment of thermo- 
dynamics of vapor-liquid equilibrium is 
probably the most complete to be found 
in any one source. Almost all important 
equations, such as the Gibbs-Duhem, are 
derived and not merely presented in the 
final form. Relationships between ac- 
tivity coefficients and composition of 
binary and ternary solutions are  dis- 
cussed in detail. Included are the Mar- 
gules, Van Laar, Wohl, Scatchard, Bene- 
dict, White, Li-Coull, and Redlich- 
Kister equations. Example problems are 
used frequently to illustrate the methods 
of evaluating the constants of these 
equations. 

Methods are illustrated for predicting 
thermodynamically consistent _equilib- 
rium composition data using only vapor 
pressure data for pure components and 
boiling point composition data for the 
binary mixtures. Separate methods are 
given for isothermal and isobaric cases. 

The section devoted to laboratory tech- 
nique contains a lengthy discussion of tem- 
perature and pressure measurement. In 
addition to description and illustrations 
of the various types of instruments used, 
also included are possible sources of error 
and means of correcting for them. Pres- 
sure control systems are discussed and pre- 
cision to be expected for various types is 
given. 

At least a dozen methods for measuring 
vapor pressure are described, both by 


dynamic and static means. Equations 
relating vapor pressure to temperature 
and graphical and semi-empirical meth- 
ods for correlating and predicting similar 
data are discussed. This section is not as 
lengthy nor as comprehensive as some 
more specialized publications; however, 
the more important relationships are 
included. Some discussion is given to 
the smoothing and judging of experimental 
data, but again this material is more 
adequately treated elsewhere. 

At least 20 stills for vapor-liquid 
equilibrium measurements are illustrated 
and many more are referred to. The 
authors have listed 26 of the stills in a 
table, citing their advantages, disad- 
vantages, and the range of pressures for 
which they may be used. Included 
among the many are the Othmer, Jones, 
Williams, Gillespie, Thornton, Scatchard, 
and Amick stills. At the end of this 
section a few pages are devoted to meth- 
ods for evaluating experimental results 
by the methods of Redlich-Kister and of 
Herrington. Reference is made also to 
equations developed in the section on 
thermodynamics. 

At the back of the book is a list of sys- 
tems for which vapor-liquid equilibrium 
data have been published in the literature 
up through February, 1957. 

In summation, the authors have man- 
aged to cover a wide range of material 
with amazing thoroughness. In the au- 
thors’ words, “...do not assume a 
knowledge of advanced thermodynamics 
on the part of the reader, we present a 
brief derivation of the basic relations 
which will be required later.’’ 


This is the second edition of this book, 
but the first to be translated into English. 


ARTHUR RosE 

WALTER R. SupPIna 
Pennsylvania State University 
University Park 


An Introduction to Chemical Engineering 


Charles E. Littlejohn and George E. 
Meenaghan, both of Clemson College 
Clemson, S. C. Reinhold Publishing 
Corp., New York, 1959. xiii + 271 
pp. Figs. and tables. 16 X 23.5 cm. 
$6.50. 


One would expect from the title tha: 
this book would contain some chemicai 
engineering theory. This is not the case. 
This book is intended for chemical engi- 
neering students with a background of one 
year of elementary chemistry. Although 
the authors state in the preface that the 
students should also be in the process of 
studying the calculus, there is very little 
indication in the book itself that the caleu- 
lus is used. 

The first three chapters are extremely 
elementary and could be read by the stu- 
dent in his freshman year. These are: 
(1) The Profession of Chemical Engi- 
neering, (2) Sources of Information in 
Chemical Engineering, and (3) Graphs and 
Graph Paper. 

Beginning with chapter four, the text 
takes on the type of material which 
should be covered in the first chemical en- 
gineering course of material and energy 
balances. The authors do a very good job on 


Announcing 


INORGANIC CHEMISTRY 


~ 


Healh 


JACOB KLEINBERG ° 
UNIVERSITY OF KANSAS 


WILLIAM J. ARGERSINGER, JR. ° 


ERNEST GRISWOLD 


Introducing a new text for a senior or first year graduate 
course in inorganic chemistry. In three sections, the text 


provides the student with the background which will enable 
him to understand the sources, usefulness, and limitations 
of the general concepts of atomic structure which underlie 
the interpretation of atomic properties and the periodic 


classification of the elements . . . 


contains comprehensive sections on the structure and 
behavior of typical coordination compounds and on acid- 
base behavior in relation to inorganic reactions in 


non-aqueous solvents . . . 


presents, through the selection of sompound types, the more 
significant aspects of the chemistry of the various elements 
and their characteristic relationships, with emphasis on 


the transiticn elements. 


COLLEGE SCIENCE TEXTS 


D. C. HEATH AND COMPANY 
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sh. BOOK REVIEWS 
MC&B 
NA the presentation of the chapters on Process 
ity Variables, Molecular Units, Compositions 
ark of Mixtures and Solutions, P-V-T Rela- 
tions for Gases, Mixtures of Vapors and pec oqu 
Gases, Material Balances, Energy Bal- 
ing ances, Equilibrium in Chemical Systems, 
Combined Material and Energy Balances. 
E. In this reviewer’s opinion, the authors Solvents ecco 
Ze should have waited to catch their second 
ing wind before they attempted to write the 
271 chapters on dimensional analysis and 
em. economic considerations. The presenta- 
tion in these last two chapters is not con- A complete line of 24 solvents for spectro- 
“" sistent with the thoroughness of the earlier photometric analysis, now in an exclusive 
ae chapters. package that really maintains absorbancy 
This book should be accepted by many limits. Each lot checked in the ultraviolet 
a instructors for use in the first course in and infrared regions for maximum trans- 
one mission. Packed under an inert atmosphere, 
ugh Joun J. McKerra using a crown closure under a screw cap. 
os University of — Label contains complete usage data. Spec- 
ttle troquality Solvents are listed in the MC&B 
leu- Catalog. Ask your Distributor for a copy, 
or write direct. 
nely Semiconductors 
ne Edited by N. B. Hannay, Bell Telephone , 
inal Laboratories, Murray Hill, New Jersey. Write for our free booklet, 
ng ACS Monograph No. 140. Reinhold 'SPECTROPHOTOMETRY AND THE CHEMIST” 
om Publishing Corp., N ew York, 1959. 
xxiii + 767 pp. Figs. 16 X 23.5 cm. 
text ots. Matheson Coleman & Bell 
hich To attempt to encompass the complete — on 
en- field of semiconductors in a single book is a 
ergy monumental task, but one which has been Norwood (Cincinnati), Ohio; East Rutherford, N. J. 
bon handled most effectively by editor Hannay 
—— and his associates. 
The book is written in review form with 
an honest attempt to describe the present 
situtation. When there are conflicting 
views which are not yet completely re- 
solved, all aspects are given without bias, 
an extremely valuable method of presenta- 
tion from the reader’s viewpoint. The 
D bibliography of over 1500 references is very 
complete and well compiled. 
The problem of presenting the subject 
from a chemical viewpoint is difficult, and 
it is frequently impossible to separate the 
physics from the chemistry, particularly 
since the technology of semiconductors has 
grown under the tutelage of physics. 
This book is not for the neophyte in the 
field. A sound background in solid state 
physics, as well as a knowledge of thermo- 
dynamics and some metallurgy, is required 
to follow the complexities of the subject. 
Few chemists except those working with 
semiconductors will feel at home with the 
terminology. 
The slight lack of correlation between 
the various chapters is unavoidable since 
most chapters were written by different 
authors. 
This book will be a valuable reference water absorp tion by weg ht 
pg for scientists working with semicon- 1s less than 0.20% an 4 8 hours 
ctors; it is most useful in that it clearly 
establishes the status quo at the time it 
fe written. It would be rather unsatis- 
actory as a textbook for a course in the 
subject, but it would be invaluable as a A LBE R FN é STO N E 
reference work for the teacher. 
Homer F. Priest 
Ordnance Materials Research Office For FREE literature and technical assistance address: ALBERENE STONE 
—— Watertown, Massachusetts (A DIVISION OF THE GEORGIA MARBLE Company) 386 FOURTH AVE., NEW YORK 16, N.Y. DEPT.J 
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75 different permanent 
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Set of 18 lattices (Menzer) 
Set of 9 basic crystal models. 


@ Pair of modelsshowing face centered, lodide 
and body centered lattice. @ Hexaphenylethane 


permanent models are made from e 2. idi 
20 mm in diameter wooden bi Senpeeeans 


, Hirudin 


© Holmium and Salts 

Homocatechol 

@ Homolanthionine 

e Hydantoic Acid 

e Hydrindene 

Hydrobenzoin 

1-Hydroxyanthraquinone 
e Hydroxycitric Acid 

e 8-Hydroxycoumarin 


BRUCINE 
ALKALOID 


available from stock 
For Stereoisomer 
Resolutions 
$10.00 per 100 Gms. 
Write for free catalog #3 


Write for price list 
J. KLINGER 


82-87 160th Street Jamaica 32, N. Y. 


Incorzorated 
177-10 93rd Ave., Jamaica 33, N. Y. 


-——CHEM ED BUYER’S GUIDE—— 


Advertising Rates 
$10.00 per inch 
11.00 per inch 
12.00 per inch 


Disposable 


Paper Beaker 
(Graduated) 


For weighing and mixing sam- 
ples that are viscous, sticky, 


“mean to handle” such as Laboratories, 


paint, lacquer resins high 17 West 60th St. New York 23, N.Y. 
polymers, rubber solutions Ploza 7-8171" 

adhesives, heavy oils and 
lubricants. 


Use and throw away—save time 
Trial lot of 50 beakers $2.00 
500 for 12.50; 1000 for 22.00 
Write for prices on larger quantities. 
Samples on request 
R. P. Cargille Laboratories, Inc. 
117 Liberty Street, New York 6, N. Y. 


Chemical 
Arts of 
Old China| 


Li Ch’iao-P’ing 


TRADE-MARK 


LABORATORY REAGENTS 
AVAILABLE HERE! 


GIRARD’S ‘‘P’’ Reagent and GIRARD’S 
“T Reagent (Reagent Grade) For 
isolation and separation of ketonic 
materials. 


POTASSIUM METAPERIODATE (ACS 
Reagent Grade) For determination of 
manganese in steel. 


PYRIDINIUM BROMIDE PERBRO- 
MIDE, C;H;N - A solid, easily- 
handled source of bromine. 

SODIUM METAPERIODATE (ACS Re- 
agent, also, AOCS Ea-6-51) Readily 
soluble periodate for determination of 
glycerol and manganese. 


THIOACETAMIDE (Reagent Grade) A 
safer substitute for H2S in precipitation 
of metal sulfides. 


““ZEREWITINOFF”’ Reagent (1.0 N soln. 
MeMglI in purified amyl ether) For 
determination of active hydrogen. 


Write to our Dept. “E’’—your letter- 
head please. 


“Indispensable, not only for 
chemists, but also for students 
of civilization, economics, and 
of the arts of Asia, for curators 
of museums, and merchants 
who handle Chinese goods.... 
A truly attractive volume for 
all people of culture.’’—Cien- 
cia e Investigacién. Buenos 
Aires 


(Outside U.S.A. $6.50) $6.00 
Order from 


CHEMICAL EDUCATION 
PUBLICATIONS 


THE GREATEST GIFT... 


The greatest gift to find under 
the Christmas tree is the gift 
of good health. You have 
helped bestow the gift of 
health with Christmas Seal 
contributions. Medical prog- 
ress against TB has saved 
eight million lives since 1907. 
But TB still kills thousands 
every year. Send your Christ- 


ARAPAHOE CHEMICALS, INC. mas Seal gift today. 


2800 PEARL STREET ¢ BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 
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Fight TB with Christmas Sea's 
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APPARATUS CHEM ED BUYER’S GUIDE CHEMICALS 
EQUIPMENT SERVICES 


ALL PURPOSE 
LABORATORY 


FEATURING: 


3600 Settings 
Split-Second Accuracy 
Automatic Switching 
Built-in-Buzzer 


Panel Mount Models 
Precision Construction 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


208 E. Sixth St. 


POTASSIUM COBALTICYANIDE 
SODIUM COBALTICYANIDE 
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CITY CHEMICAL CORP. 


132 W. 22nd St. New York 11, NY. 
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Economical 
Infrared Spectroscopy Service 


SPECTRA RESEARCH LABORATORIES 
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ISOTOPE INDEX 


. lists commercial sources of all 


isotopes and labeled $5. 50 Foreign 
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* Electrically Heated. 
Thermostatically Controlied 
Sensitivity: +0.5° C 
® Range: To 500° C (950° F) 
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Special Sizes 


Write for Quotation 


AC-LAB EQUIPMENT CO. 


673 TIMPSON PL. Gorse) NEW YORK 56, N.Y. 


WHAT TO BUY? 
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combine accuracy 
and efficiency in a 
sturdy instrument 
at a moderate price 
... Specify KERN 


KERN 


FULL-CIRCLE 


POLARIMETER 


Ask for bulletin KP 567 


KERN COMPANY 


H 


Alberene Stone Cos. 


Agency: M. Basford Co. 


Allied Chemical Corp., General Chem- 


A765 
Agency: Kastor, Hilton, Chesley, Clif- 

ford & Atherton, Inc. 

Division of A. S. Aloe 


A732 
Agency: Frank Block Associates 
American Optical Co., Scientific In- 
strument Division............. A735 
Agency: J. G. Kelly Co., Inc. 
Atomic Associates, Inc.............. A733 
Agency: Barkus & Kaplan, Adv. 
Bausch & Lomb Optical Co.......... A728 
Agency: Wolff Associates, Inc. 
Central Scientific Co................ A777 
Agency: Marsteller, Rickard, Gebhardt 
& Reed, Inc. 
Chem Ed Buyers’ Guide...... A780 & A781 
A748 
Agency: Fred Wittner Co. 
Coleman Instruments, Inc........ IFC 
Agency: Hollander, Weghorn, Morrow 
Consultants Bureau, Inc............ A775 
Agency: H. J. Gold Co., Adv. 
Coors Porcelain Co................. A740 
Ageney: Frank L. Philips 
Corning Glass Works.............. A752 
Ageney: The Rumrill Co., Inc. 
= Chemical Works............. A777 
Adv. Agency, Inc. 
= A751 


Ageney: F. Walsh Agency 


duPont deNemours & Co., Inc., E.I.. A745 


Agency: _N. W. Ayer & Son, Inc. 


duPont deNemours & Co., Inc., 


Industrial & Biochemicals De -) 

Agency: Batten, Barton, Durstine & 
Osborn, Inc. 


ADVERTISERS’ 


Ealing Corp., The 
Randol Associates 
Eco The 


New York Laboratory Supply Co., Inc. 


Walter: Chittick Co. 


ic Co. 
Puller, ‘Smith & Ross, Inc. 


Gow-Mac Instrument Co 

George Homer Martin Associ- 
ates 

Greiner Co., Emil 


Hammond Drierite Co., W. 
Harshaw Scientific 1 “wor The Har- 


International Equipment Co 
Chambers, Wiswell, Shattuck, 
Clifford & McMillan, Inc. 

Industrial & Scientific Instrument Co. 


J. Walter Thompson Co. 


Scienti 
Kirkgasser-Drew Adv. 


Matheson, Coleman & Bell, Inc 
Leonard M. Sive & Associates, 


wv: Leonard M. Sive & Associates, 
ne. 
Mettler Instrument Corp. 


Harold Cressin, Adv 
McGraw-Hill Book Co., 


A767 
Agency: Raf Adv., Inc 


Nuclear-Chicago............. A742 & A743 


Agency: Don Colvin & Co., Inc. 


A764 


Agency: Robert M. Baldwin Co. 


Parr Instrument Company.......... A730 
Agency: F. Willard Hills Adv. Service 

Agency: Murphy & Lang, Inc. 

Precision Scientific Co.............. A766 
Agency: Raymond Wiggers Adv. 

Prentice-Hall, Inc.................. A769 
Agency: Albert Frank-Guenther Law, 

Inc. 

Reinhold Publishing Corp........... A726 
Agency: Maxwell Sackheim & Co., Inc. 

A777 

Row, Peterson & Co................ A774 

A750 
Agency: Kreicker & Meloan, Inc. 

Sauter of N. Y., August............ A776 
Agency: The "Powerad Co. 

Schleicher & Schuell Co., Carl. A739 


Wildrick & Miller, Inc. 
c Glass Apparatus Co., Inc... IBC 
Agency: Wehner Adv. Agency 


Standard Scientific Supply Corp...... A755 
Agency: Firestone Adv. Agency 

Thomas Co., Arthur H.............. A725 

A761 


Agency: Ralph Gross Adv., Inc. 


W. M. Welch Scientific Co., Div. of 


W. M. Welch Mfg. Co....A763 & A768 
Agency: H. A. Hooker Adv. Agency 


Wiley & Sons, John................ A773 


Agency: Needham & Grohmann 


Wilkens-Anderson Co.............. A767 


Agency: Mandabach & Simms, Inc. 
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Current publications of the Division of Chemical Education 
American Chemical Society 


EDWARD WILLIAMS MORLEY 
His Influence on Science in America 
By Howarp R. WILLIAMS 


“This is the biography of one of the immortalsin science. It tells 
not only of scientific achievements but also portrays the character 
and human qualities of a truly great man. This book is recom- 
mended to the many who enjoy biography, to chemists and other 
scientists. Students will be inspired in their own work by the ex- 
amples of Morley’s victories over discouragements and by his de- 
votion to scientific pursuits. It should find a place in all school 
libraries as well as on the shelves of most chemists.” 293 pp., 
$6.50 


SELECTED READINGS IN GENERAL CHEMISTRY 


Compiled by WILLIAM F. KIEFFER and ROBERT K. FITZGEREL 


“Selected Readings in General Chemistry,” is a 128-page collec- 
tion of over 40 papers which have appeared in dozens of separate 
issues of the Journal of Chemical Education during the last three 
years. On the list of authors, such names as Calvin, Libby, Ny- 
holm, Pauling and Williams are recognized by chemists every- 
where. Topics range from spontaneous generation of life to solid 
state models, and from antiknock quality in gasoline out into 
space with the IGY and amateur rocketry. 814” X 1114", illus- 
trated, 128 pp., single copies, $2.00 each; 10-19 copies, $1.75 each, 
20 or more copies, $1.50 each. 


TESTED DEMONSTRATIONS IN GENERAL CHEMISTRY 
Compiled by Hupert N. ALYEA with ‘‘Chem Ed Tested Demon- 
strations” edited by FREDERIC B. DuTTON 


This invaluable teaching aid now contains the entire 24 instal- 
ments comprising 561 tested demonstrations by Hubert N. Alyea 
published originally in the 1955 and 1956 volumes of the Journal 
of Chemical Education, plus all the demonstrations in the new se- 
ries edited by Frederic B. Dutton as published in the Journal dur- 
ing 1957 and 1958. Attractively printed, bound in serviceable 
blue cover stock and punched for standard 3-ring binders. Single 
copies, $1.75 each; 10-19 copies, $1.40 each, 20 or more, $1.20 each. 


DISCOVERY OF THE ELEMENTS 
by Mary Etvira WEEKS with a chapter on ‘“‘Elements Discovered 
by Atomic Bombardment” by HENRY M. LEICESTER 


“The book has been brought up to date; it contains a discussion of 
101 elements, including mendelevium. This book is of especial 
value to the young student of chemistry, providing for him an ac- 
count of those aspects of the history of the chemistry that he can 
easily appreciate and understand, and that are likely to develop 
his interest in science. This book is an excellent one, satisfying 
the real need for an account of the history of the elements and of 
related aspects of the history of chemistry.’’ 6th edition. enlarged 
and revised, 1956, 910 pp., $10.00 


CHEMICAL RUSSIAN-SELF TAUGHT 
By JAMES W. PERRY 


“Interest in Russia and its scientific developments has never been 
so acute as it is today. Many chemists would like to be able to 
read about Russian technical advances in the original Russian, 
but are held back from attempting to learn the langugage because 
of its difficulty. Anyone devoting half an hour each evening to 
technical Russian could master it adequately in six months. This 
book goes a long way toward fulfilling the need of chemists inter- 
ested in studying scientific Russian.” 221 pp., $4.00 


THE NEW ELEMENTS, A Symposium 
By GLENN T. SEABORG and others 


A symposium reprinted from the Journal of Chemical Education, 
Volume 36, Number 1, January 1959. 48 pp. illustrated, single 
copies, $1.00 each, 20 or more copies, $.75 each 


JOURNAL OF CHEMICAL EDUCATION 


Monthly, approximately 750 editorial pages per year, $4.00 one 
year; $7.00 two years, $10.00 three years 


A782 / Journal of Chemical Education 


POLAROGRAPHIC METHOD OF ANALYSIS 
by Orto H. MULLER 


“In this second revised and augmented edition, the author pur- 
poses ‘to present a simple account of polarography in a form which 
can be used by teachers and students in physical chemistry as wel! 
as in advanced courses in analytical chemistry.’ The emphasis i: 
on principles and the scope is descriptive rather than mathemati- 
cal. It begins with an excellent review of electroanalysis, show- 
ing the relation of polarography to other electro methods. Fun- 
damentals of quantitative and qualitative analysis and recent 
developments are discussed in some detail. Chapters on applica- 
tions and suggestions for practical polarography complete the 
book.” 209 pp. $4.50 


THE LIFE OF IRA REMSEN 


By FREDERICK H. GETMAN 


“The absorbing life-story of a distinguished professor of chem- 
istry, this book becomes a condensed version of the most impor- 
tant years in chemical and chemical engineering history. This 
story of the career of a leader in the establishment of sound scien- 
tific instruction in chemistry and chemical research belongs in the 
library of every chemist and chemistry teacher. For the general 
reader who takes pleasure in coming into contact with the lives of 
oe people, it is a rewarding biography of a notable career.” 
4.50 


THE CHEMIST AT WORK 
by Roy I. Grapy, JoHN W. CuitTUM and others 


“The wide scope and extensive range of chemistry as a profession 
is depicted in this volume. It will prove helpful in guiding the 
student-chemist toward the type of work for which he is best fit- 
ted. Fifty-three practising chemists, representing many different 
degrees of chemistry, describe the general nature of their activities 
and present a comprehensive picture of the duties and problems as 
well as the stimulating features and opportunities.”” 370 pp, 
illustrated, $4.00 


THE CHEMICAL ARTS OF OLD CHINA 
By Li Cu’1a0-P’1InG 


Many of the practical arts which we today call chemical industries 
originated in China, some of them as long ago as the second mil- 
lenium B.C. Here for the first time a book, written in English by 
a Chinese chemical scholar, records the earliest known methods 
for making salt, ceramics, lacquer, gunpowder, colors and dyes, 
vegetable oils, perfumes and cosmetics, sugars, paper, leather, 
glue, soybean products, alcoholic beverages and vinegar. Ex- 
quisitely designed, printed, and illustrated, with colored end pa- 
pers by a Chinese artist, 56 pen and brush drawings and 22 half- 
tone plates, this book will be cherished not only by chemists but 
2 —_ interested in Chinese culture. 228 pp, illustrated, 


Chemical Education Publishing Co., Easton, Penna. 

Quantity 

— EDWARD WILLIAMS MORLEY......... 

—. SELECTED READINGS IN GENERAL CHEMISTRY............ 

— TESTED DEMONSTRATIONS IN GENERAL CHEMISTRY 
DISCOVERY OF THE ELEMENTS. $10.00 
CHEMICAL RUSSIAN 4.00 
POLAROGRAPHIC METHOD OF 4.50 

— THE CHEMICAL ARTS OF OLD CHINA..............000- 
JOURNAL OF CHEMICAL 
(Postage prepaid on all of the above) 


| 
‘ 
| 
| 
| 
. 
3 
| 
‘ 
| 
ig 
| 
| 
| 
| 
| 
| M.O. Check enclosed. | 
| 
E 
3 
/ 


Now... 


GYCO STOPCOCKS 


pur- 
well 
isi feature Adjustable Flow — 
how- 
Pun at no extra cost! 
lica- 
the 
_TEFLON® 
Plug with 1:5 taper 
This 
neral 
res of 
eer.” 
A. last—a stopcock that permits you to control the 
flow easily . . . from ultra-fine adjustment to full 
eee discharge! A slight turn of the plug handle reduces 
“4 fit- the flow for accurate titration or precise shut-off at 
=m any given point. Gyco Stopcocks with “AF?” plugs 
oan a completely eliminate the need for special attachments 
O pp, and cumbersome needle valves. 
All future Gyco Stopcocks, except those with 120° 
bore or “T” bore, will be supplied with the new “AF{” 
feature—the result of a recently-designed Teflon plug 
pied with unique bore. The entire Gyco Stopcock line is 
ish by listed in Combined Catalog 59; also in “What’s New 
em for the Laboratory” No. 35. If you do not have 
ather, complete information, write today! 
half 
Trademark for DuPont Tetrafluoroethylene 


* Registered by “SGA” 
¢ Adjustable Flow 


NO FREEZING ...NO LEAKING... 
NO LUBRICATION REQUIRED 


PPARATU § + = | 
ny 5, N. Y. * Boston 16, Mass. Elk Grove Vil 
ve Village, Ill. » Philadelphia 43, Pa. « Silver Spring, Me 
Spring, Md. 


CASTALOY® 
APPLIANCES* 


CLAMP EASIER! 


Lightweight Castaloy 
Clamps, Holders and Sup- 

rts fasten and eas- 
ily, are adaptable to a wide 
range of uses. 


HOLD TIGHTER! 
Scientific designing gives 
holding strength without 
jamming or sticking. No 
strain or crushing of deli- 
cate glassware. 


SUPPORT MORE! 


Castaloy appliances are en- 
gineered like a bridge to dis- 
tribute support evenly. 
Special alloy used has ten- 
sile aqenee of 47,000 psi. 


LEARN MORE ABOUT THESE 
42 VERSATILE APPLIANCES 


The Castaloy Bulletin tells all about 
Castaloy Clamps, Holders and Sup- 
rts, including the Flexaframe®. Write 


or it. 


109 FISHER BLDG. - PITTSBURGH 19, PA. 


*Full stocks in 9 plants below 


FISHER SCIENTIFIC 


America's Largest Manuf ib of Laboratory Appliances & Reagent Chemicals ~ 


IN THE U.S.A. *Chicago *Philadelphia IN CANADA 
Boston Cleveland ‘Pittsburgh Edmonton 
Buffalo Detroit *St. Louis *Montreal 
Charleston, W.Va. “*New York *Washington ‘Toronto 
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